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A NEW “ CONCRETE SERIES ’’ BOOK 


“THEORY AND PRACTICE OF 
STRUCTURAL DESIGN APPLIED TO 
REINFORCED CONCRETE ” 





By B. ERIKSEN 


402 pages. 252 illustrations. 38 tables. Price 25s.; 26s. by post. 
($5.50 in Canada and U.S.A.) 


%* A new book on the Theory of Structures. The methods are applicable to 
all materials, but particular regard is given to reinforced concrete. A com- 
plete treatise from the first laws of statics to the analysis of indeterminate 
structures. Many worked examples. Gives all the information necessary to 


design in reinforced concrete. 


%* A feature of the book is the detailed treatment of the fixed-point method 
of analysis, which is applied to continuous beams and frames. A semi- 
graphical application of this method enables bending moments on rigid frames 
to be rapidly calculated with an accuracy sufficient for practical purposes. 
Other methods of analysis of statically-indeterminate structures with members 
of constant or varying moment of inertia are given. Construction of influence 
lines and the calculation of bending moments due to moving loads. Complete 
calculations for the analysis of a bridge with beams of varying depth sup- 
ported on piled foundations. 





CONCRETE PUBLICATIONS LIMITED 


14 DARTMOUTH STREET, LONDON, S.W.2 
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Burton's 


TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


OUTSTANDING ADVANTAGES 





1.—Save at least 80% labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 





Length Approx. 
Closed Expanded Weight 


ve | rz 14 Ib. 
ve 3’ 64" 19 Ib. 
xy 4 5’ 6” 24 Ib. 











Burton's Patent Solid Dropforged Steel Scaffolding Fittings 





THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams: DUBELGRIP, CRADLEY HEATH. Telephone: CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 
Telephone: Abbey 6483/4. Telegrams: Dubelgrip, Sowest, London 
A 
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Shuttering for the curved parapet walling 
in position for concreting a 25 ft. length. 
Construction of the wall was carried out at 
six different points simultaneously. 


ee 





New Sea Defences on the 
Norfolk Coast A stepped wall with curved parapet, com 


structed in reinforced concrete for the Eas» 

Suffolk and Norfolk River Board has beer 

: ; d a completed along two-and-a-half miles of the 

Consulting Exgincors: Lewis end Duvivier Norfolk coast at Sea Palling. The sea wal 
was completed in seven months. 
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JOHN LAING AND SON LIMITED 
BUILDING AND 
CIVIL ENGINEERING CONTRACTORS 
Great Britain, Canada, 
Union of South Africa, Rhodesia 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 1}” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of smal! diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 


Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L'?°. 


SECOND AVENUE CHATHAM KENT 
Telephone : Chatham 45580 Telegrams and Cables : Cembelgi, Chatham 





ENGINEERING 


CONCRETE AND CONSTRUCTIONAL 
KOPEX PATENT PROCESS 


the pliable steel 
tube for forming all ducts in concrete . . 





It is supplied in §”, 3”, 1”, 14", 
if” 14", and 2° diameters (or 
larger sizes if required up to 
8” diameter) and in lengths 
as required. 


. External ribs 
. Smooth bore 
. Easily bent by hand 


. Stays put 





. Extremely light weight 
. No distortion of bore 


No frayed or loose ends 


SEUSURUANRURULUNUNANND 


As approved and supplied 


for the 


Lee- McCall, Freyssinet, 


% 


4 


and Gifford-Udall systems WSs | .‘ 
MUTT titi, 


DUCTS FOR PRESTRESSING CABLES 


outer corrugation gives a perfect bond to the surrounding concrete . . . the inside 


easy to install... 
These are some of the advan- 


Labour saving . . . 

of the tube is smooth to facilitate the passage of bars or cables and allows free flow of grout. 
tages of the new Uni-Tube which make :t the ideal and economical method of forming cable-ducts, with unskilled labour and 
without any special apparatus for the most intricate prestressed concrete design. Coupling covers for use with this tubing 


for McAlloy also supplied. 


DUCTS FOR PERMANENT INSTALLATIONS 


Uni-Tube is also being widely used as the best and most economical means of providing a duct in concrete, which has a 
smooth bore and is free of obstacles,’ through which electrical wiring, piping, etc., can be passed with speed and a saving 


in labour. 


UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.1!. Telephone : MAYFAIR 7015 


WORKS: ALPHA STREET, SLOUGH Telephone: SLOUGH 24606 
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This one-inch head pneumatic im- 
mersion vibrator will solve all 
problems in obtaining efficient 
vibration of thin concrete mem- 
bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 
be interchanged in a few 
minutes for a more power- 
ful 14” or 2)” dia. head. 
NteFEOLet The weight of the type 
AS 30 is only 15 Ib. and 
its frequency is 12,000 

r.p.m. 


VIBRATOR 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 
or prestressing wire 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 
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ABELSON 


POURING SKIPS 
for CONCRETE, CEMENT and AGGREGATES 





CAPACITY CU. FT. 











- ‘otcom3 ¢ 6 
Side 78° 











4 


Construction ¥ Plate 2° x % A/iron 





Stand ‘ }2° Afiron | 2° A/iron 
Chains to suit- Ws RB awue me € 82 
é, 4 leg 5/16 M.S. *F1’ x ‘F2’ scharge Gate 
Weight 18 ibs or 25 Ibs. - - nam 
SW.L.16cwt & 30cwr. Bottom 1 10°x10]1 6 x1f] 1 5 x11 











Side 110 xi1}16x8] 16 x8 





Price Ex-Works C.W. Chains 





£50-0-0 £47-0-0 £35-0-0 
£55-0-0 £50-0-0 £37-0-0 




















OTHER SIZES 
AND TYPES 
MADE TO ORDER 


SEE OUR STAND 
NO. 2. M. O. W. 
BUILDING “PLANT 
EXHIBITION 
HILLS MEADOW 
READING 
JUNE 24—30 


ABELSON & CO. (Engineers) LTD., SHELDON, BIRMINGHAM, 26 
Phone : Sheldon 2424 (10 lines) Grams : Abelson, Birmingham 


London Office Manchester Office 
70 VICTORIA STREET, LONDON, S.W.1 100 OXFORD ROAD, MANCHESTER, 13 
Telephone : TATe Gallery 9444 Telephone : Manchester ARDwick 1328 





REINFORCED CONCRETE BRIDGE CONSTRUCTED FOR GREEK 
GOVERNMENT AS PART OF IRRIGATION OF THE PLAINS OF THESSALY 


Wi NG 








[nevny B e © |: SONS i» 





BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS 


BANNER CROSS HALL - SHEFFIELD I!| ~- TEL. 50016 
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HIGH STRAIN PATENTED 


STEEL WIRE 


“PRESTRESSED 
Wey teat: 


ARTHUR 


LEE 


& SONS LTD. 


ARTHUR LEE & SONS LTD. 


Head Office and Works: Trubrite Steel Works, Meadow Hall, nr. Sheffield. 
Also at Crown Works, Bessemer Road, Sheffield 9, England. 
P.O. Box 54. Telephone: 36931 (10 lines). Telegrams: Crown Sheffield. 


Also at London: 40-43 Norfolk Street, W.C.2, and Birmingham : 53 Vittoria 
Street. 
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Handles 

pre-cast 

products 
to the 


manner born! 


How delicately the Jones Kt 44 Mobile Crane 
handles these 6-ft. diameter concrete pipes. 
Ease of control and precision alone commend , 
the KL 44 to concrete products manu- / 
facturers. Add to these virtues its 
versatility and speed, and you have jj / ‘i 
a very good crane. Compare the Jf 


KL 44—o0n price-for-capacity, fj 
design, specification, if 


engineering, performance, 

and after-sales service. 
/ /, 

EARLY DELIVERY / / 


4 





HIRE 

PURCHASE 

TERMS 

CAN BE Ht + -— 

ARRANGED i ieee 
€ 


-_” 


_. 


Jones Cranes are made in the 
following sizes : 
L 15 for loads up to 15-cwt. 
KL 22 for loads up to 2-tons. 
KL 44 for loads up to 4-tons. MOBILE CRAN. 
KL 66 for loads up to 6-tons. ES 
KL 100 Rail Crane—for loads 
up to 6-tons. Will also shunt 
200 tons 


Distributed in the United Kingdom by: 


GEORGE COHEN sons & co. LTD. Wood Lane, London W12 


Designed, manufactured and exported by their Associates: 
K & L STEELFOUNDERS & ENGINEERS LTD. LETCHWORTH. HERTS 


$45/J1OS 
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PRESTRESSED CONCRETE 


Proceedings of the International Congress at Ghent 
under the Presidency of M. E. Freyssinet 


An important record, by some of the world’s leading authorities, 

of the progress of prestressed concrete throughout the world. 

Nineteen papers printed in English, 32 in French, and 5 in Flemish, 
with summaries of each paper in all three languages. 


— concrete on 
P. W. Abeles. 

P.C. in Great Britain. J. W. A. Ager. 

Prestressed frames. J. S. Arlett. 

Fire resistance. G. Baar. 

Steel beams encased in concrete. L. 
Baes and A. Lipski. 

Vacuum process in P.C. K 

Graphical design 
Billner. 

Continuous beams. A. Birguer 

Ultimate strength of bonded beams. 
Ulf Bjuggren. 

Manufacture of joists. J.C. Blackmore. 

P.C, in Germany. Brandes. 

Thermally-insulated precast 
E. Braunbock. 

Prestressed concrete in 
A. S. G. Bruggeling. 

Stresses at supports of beams. S. 
Chaikes 

Bridge in Brazil. J. 
da Costa Nunes 

P.C. in Belgium. Delord. 

Behaviour of steel wires. R. 
Strijcker. 

Buckling of box-shaped beams. 
Duyster. 

New tensioning device. H. C 
and R. Bloem 

Bridge at Abertillery. W. A 

Pipes. I. Failla. 

Prestressing natural stone. M 
gos 

Elastic and plastic deformation and 
strength of concrete. E. Freyssinet. 

Small-span bridges. E. W. H. Gifford. 

**Concordant’’ cables ia statically- 
indeterminate structures. Y. Guyon. 

Methods of testing. A. M. Haas. 

Factor of Safety. J. A. H. Hartman. 


railways. 


P. Billner. 
method. K. P. 


floors. 


Holland, 


Clouet and A. J. 


de 
m. <. 
Duyster 
Evans 


Fran- 


706 pages. Fully illustrated. 
Price 75s.; by post 77s. 3d. 


CONTENTS 


P.C. in Central Africa. J. 

P.C. in Northern France. 

P.C. in Finland. B. Kelopu 

Transmission-line poles. G 

Expansive cements. H 

Tests of structures. H 

Fatigue tests. G. Magnel 

Precast floors. KR. Bourges Maunoury. 

Aerodrome runways. P. Moenaert 

Reservoirs. R. Muzet 

Tests of structures. ( 
Johnson 

Bridge at Philadelphia. F.G. Riessauw. 

New type of anchor. G. Rinaldi. 

Test of a 165-ft. beam. G. Rinaldi 

Bridge in Yugoslavia. M. Ros 

Composite prestressed concrete. F. J. 
Samuely. 

Bridges and marine structures. V. M. 
Silvera 

Elastic limit of hard-drawn steel. J. 
Simon 

Casting beams on 
Teixeira-Régo 

P.C. in Portugal. Teixeira-Régo 

Bridges with simply-supported girders. 
D. Van de Pitte 

Self-anchored suspension bridges with 
prestressed girders. D. Van de Pitte 

Statically-indeterminate beams. D 
Van de Pitte 

Constant-load tests. | 

Design for ultimate 
Walley 

3-story building at 
Walley 

Composite beam and slab. G. 
lund 

Piles. C. T. Winkel 

Railway sleepers. G. 


Hubert. 
W. Kern 


Léontieff. 


Lossier. 
Louis 


Ostenfel and W. 


vibrating tables. 


Walley 
strength. F. 


Edinburgh. F 


Wast- 


Worontzoff. 


Bound in imitation leather. 
$15 in Canada and U.S.A. 


Published in Belgium. Obtainable from 


CONCRETE PUBLICATIONS 


LIMITED 


14 Dartmouth Street, London, S.W.1, England 
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For waterproofing all roof structures 

. callin EVODE ROOFING 
SERVICE for Lasting Protection. 
A request to our Offices or Technical Repre- 
sentatives throughout the country will ensure a 
speedy survey of any roof by a member of our 
Contracts Department. 
Our Waterproofing Contracts Department gives 
detailed estimates. This service is backed by the 
ability of field engineers competent to undertake 
roof waterproofing on all classes of buildings. 
The EVODE ROOF-PROOFING SERVICE 
embodies the use of the famous EVODE 
INSULATING PASTES whose durable qualities 
have been extensively revealed on the contracts 
undertaken for all Government Departments, 
leading Architects and Consultants, Municipal! 
Authorities and Industry and in their use in all 
climates of the world. 


06 sure- use EVODE 


EVODE LTD - GLOVER STREET STAFFORD 


Telephone: 1590/1/2 Telegrams: Evode, Stafford 
LONDON OFFICE: 1 Victoria Street, London, S.W.1 Tel: Abbey 4622/3 
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CONSULTING ENGINEERS L. G. MOUCHEL & PARTNERS, LTD 





PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736! 
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OLVILLE 


LTD 


FITNESS FOR PURPOSE STEELS 


Fait 


Reinforced Concrete Bars to BSS 785 
(Mild, Medium or High Tensile Steels) 
Straight or Cut and Bent to Specification 
Rounds }” Dia. and up 

Squares }" and up 
Deformed or indented bars #” up to I}” 


Cl} — 


























COLVILLES LTD 195 WEST GEORGE ST. GLASGOW C.2 
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To engineers and architects concerned with the rational design 
of foundations by the methods of soil mechanics, cementation offers 
a unique and economic means of improving the physical and mech- 
anical properties of soils which enables increased intensity of 
loading to be sustained with safety. 


In addition to its uses in the design of new foundations, cementa- 
tion can be applied to existing works where insufficient exploration 
of the subsoil or other conditions have led to unexpected settlement 
of the structure. 





\LES 


gore? * 


Cast in situ piles can be put down to great depth, with a mini- 
mum of headroom and very little vibration, with designed bearing 
capacity. 


Our wide experience is at your disposal. 


BENTLEY WORKS DONCASTER Tel.: DON 54177-8-9 
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-e THE GAMMON-MORGAN WATER-IN-SAND ESTIMATOR 
Should be alongaide avery Cament Mor 


unui ) 


{i 


cr 








The most accurate, 
simple, and rapid means 
of measuring the water 
content in the sand. No 
weighing or chemicals are 
required, and an adequate 
sample is used. The 
GAMMON - MORGAN 
WATER-IN-SAND 
ESTIMATOR should be 
available alongside every 
mixer, so that the water 
content of every mix may 
be correctly gauged. 
Full details will be sent 


on request. 
4 MOISTURE VARIATIONS IN THE SAND 


PRICE £3 3. 0. each % Engineers should specify that the concrete mix 

(9 Canadian or USS. shall be adjusted for moisture variation in the 

dollars) CARRYING CASE sand, so that the total water in the batch shall 

£1 Ils. 6d. (4.62 Canadian consist of the water carried in the aggregates plus 
or U.S. dollars) the water added in the mixer. 


TELEPHONE : 
STROOD 7334 and 7736 


TELEGRAMS : 
GROUTCRETE, 
ROCHESTER 


STROOD, ROCHESTER, KENT 
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} 2 
Flats in Reinforced Concrete for the London 


County Council at Clarence Avenue, Clapham 
Park, London. 





Wates specialise in reinforced concrete in all its aspects and their wide 
experience is backed by an organisation which can place at the disposal 
of interested Authorities as well as Commercial, Industrial and Public 
Utility Undertakings all the advisory facilities afforded by a fully 
qualified staff of Engineers, Architects and Surveyors. Wates have the 
skilled labour, the organisation and the production resources to 


undertake the most diverse contracts. 


WATES LIMITED 


Building and Civil Engineering Contractors 


1258/1260 LONDON ROAD, S.W.16. PHONE: POLLARDS 5000 
LONDON P NEW YORK : DUBLIN 


B 
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A well-proportioned mix, 
efficient laying and tamping, careful curing: what more 
to ensure a long life for concrete ? An underlay of waterproof 
1wECO ! It keeps water in the mix to ensure even setting 
and hardening to maximum strength. It’s a time-saver, 


a labour-saver and a money-saver too. Concrete engineers 


b Rr LS in many lands are proving it daily 


EFFECTIVELY WATERPROOF CONCRETING PAPER 


MADE BY C. DAVIDSON & SONS LTD - MUGIEMOSS - ABERDEENSHIRE 





May, 1954 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


SS . WNW 





CONCRETE AND CONSTRUCTIONAL ENGINEERING May, 1954 





STRUCTURAL UNITS 


Cast one day—in service the next 


The advantages of Ciment Fondu are significant in the manufacture of 
prestressed concrete. Rapid hardening and the high structural strength obtained 
in only 6-8 hours after placing, effects speedier production and lowers overall 
manufacturing costs. Curing is. only required during 24 hours instead of the 
several days usually needed. Steam curing is not only unnecessary but undesir- 
able. Fewer tensioning machines are required and the tension wires can be cut 
within 24 hours of casting. Ciment Fondu also possesses high resistance to 
chemical action, as proved by its applications in connection with sulphates, sea 
water, marsh land, waste flue gases, etc., etc., and its use therefore gives protection 
to the prestressing wires. 


Nt Concrete Rock-Hard within one day 


alu 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 Brook St., London, W.1. Tel. : MAYfair 8546 
@ 3/1252 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


Contractors for the New Northam Bridge 
for Southampton Corporation 














* 
Borough Engineer and Surveyor: F. L. Woowpripce, Esq., M.LC.E., M.1.MUN.E. 
Consulting Engineers : Messrs. RENDEL, PALMER & TRITTON, 
125 Victoria Street, London, S.W.1 





Placing 85 ft. long prestressed concrete beam, weighing approximately 38 tons 
* 
ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.|1 
Tel.: ABBey 6614/7 Tel. Address: RECONCRET SOWEST 
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The Modern Jointing for the Modern Road 





The government’s 3-year plan to spend {50m. on road 
improvement and construction means increased demand 
for a proved and efficient jointing for concrete roads. 
Crecel Jointing, used with Crecel Primer and Crecel 
Sealing Compound, is a cellular jointing of the type 
approved and recommended by the Road Research 
Laboratory. In lengths up to 10 feet and in thick- 
nesses of } in. and } in. 

Where a “single operation” material is required, 
specify Ruberoid C. and E. Jointing. Available 

in lengths up to 6 ft., thicknesses from { in. 

to 1 in., and depth to ‘suit the concrete. 

Use Ruberoid Con- 

creting paper as an 

underlay to prevent 

the absorption of 

moisture from the sub- 

base. Ruberoid Con- 

creting Paper complies 

with B.S.S. 1521/1949. 


A Product of : 


The Ruberoid Co., Ltd., 187, Cornmonwealth House, New Oxford St., 
London, W.C.1 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. | 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 
Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


BARS in sizes from ¥ in. to & in. Mild 
Steel 28/33 T.T. cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘‘ PET” SHEFFIELD, 9. 
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use the A. B. 
SERVICE 


for concrete work 

















SHUTTER - PANELS 


and types 


ADJ USTABLE SHORES 


and beam support 


ADJUSTABLE CENTRE FORMS 


for floo 


SHUTTERLOCK WALING CLIPS 


for bra SS tube a wes mem heal rg po ~ —— ee nd bolts 
shuttering. Tremendous saving i end 6 ie 2 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
92 WHITEHORSE ROAD CROYDON SURREY 
Telephone : Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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The Higher Frequency Vibrator 
with the 


SLOW SPEED 


‘““Humdinger’’ frequencies of 
10/12,000 VPM can deal more effi- 
ciently with the harshest ‘* mixes’. 
Equally important is the established 
fact that the flexible drives keep 
running week after week. That 
is why so many leading contrac- 
tors have changed to this new 
Vibrator—it reduces hold-ups, in 
addition assures lower vibrating costs 
on every cubic yard placed. 


Please write for leaflet. 


Now available for Trial—Hire or 
Sale. 


PETROL OR ELECTRIC 


ACE Machinery Ltd., Vibrator Department, Porden Rd., Brixton, London, S.W.2. BRixton 3293 (9 lines) 
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NORTH TEES POWER STATION 
Stockton-on-Tees 

Courtesy of the British Electricity Authority 
Consulting Engineers: Messrs. Merz & McLellan 


FRANKI (Driven) Piles 


FRANKIPILES 3 FORUM (Bored) Piles 


MIGA (Jacked) Piles 
THE FRANK! COMPRESSED PILE COMPANY LIMITED “ UJ c ) 


39 VICTORIA STREET LONDON S.W.1 MMR. C. Foundations 
Telephone : Abbey 6006-9 Telegrams : Frankipile, Sowest London 





And in AUSTRALASIA * 8. W. INDIES * RHODESIA ~ S. AFRICA 


! 
AND WE HOLD THE JOB UP 
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VALaTy Cement & Sand 


Colgrout is a stable water- 
cement-sand grout mixed in 
a Colcrete Mixer. Colcrete 
is large aggregate over |}” 
in size with its voids com- 


pletely filled with Colgrout. 


Colcrete contains more large 
aggregate than traditional 





concrete and requires less 
comeshtik ‘mont Satine FOR MASS WORK @ DAMS e FOUNDA- 
TIONS @ FLAT WORK e ROADS & 
AIRFIELDS @ FLOORS e UNDER- 
WATER WORK e SEA DEFENCES 
matrix. DOCKS & HARBOURS e GROUTING 
CABLE CHANNELS OF PRESTRESSED 
CONCRETE e@ CELLULAR CONCRETE 
ABNORMAL CONCRETE JOBS e ETC. 


only the voids in the aggre- 
gate have to be filled with 











% Full details of these machines sent 
on application to :— 


COLCRETE LIMITED 


GUN LANE e STROOD e KENT e Phone: Strood 7334 & 7736 
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MODERN METHODS 


at Victoria, London, S.W.| 





Two Mobile Tower Cranes erect reinforced concrete 
frame and floors for blocks of 7-storey flats’ for 
Westminster City Council. 


Architects : Messrs. Riches and Blythin, A.R.I.B.A. 


Consulting Engineer: W. V. Zinn, M.Cons.E., B.Sc., 
M.1.C.E., M.1.Struct.£., M.Soc.C.E.(France). 


RUSH & TOMPKINS LTD 


Building & Civil Engineering Contractors 


SIDCUP - LONDON - DURBAN - COLOMBO - EDMONTON, ALBERTA 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 


The 
PC3 PUMPCRET 
Mobile 
CONCRETE PUMP 


Specifications : 


Two Sizes P.C.3 P.C.4 


Capacities per hour 
approx. . ‘ 20-24 cub. yd 8-10 cub. yd. 
Range : 
Horizontal approx 1,500 feet 1,250 feet 
er Vertical approx. 135 feet 125 feet 


Pipeline. 6” i.d. 44" id 
Power required : 
Electric or Diesel 45 h.p. to 60 h.p. 25 h.p. to 35 h.p 


CONCRETE BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete for Hydro Electric Schemes, Tunnels, 
Power Stations, Cooling Towers, Subways, Silos, Canals, Piers, Viaducts, Reservoirs, Bridges, 
Runways, Foundations, Buildings, Pylons, Pipe Spinning and Lamp Columns. 


Pumpable concrete must of necessity be good concrete. 


Pumps and Mixing Plant can be located at the most convenient position within the pumping 
range. 


The continuous output of the Pump at a constant speed governs the working of the whole 
concreting gang. 


All ‘‘ Pumpcret "’ surfaces in contact with concrete are renewable. 
Pump supplied in stationary construction, alternatively fitted with bogie wheels or on pneumatic 


tyres. 
, EFFICIENT RECONDITIONING SERVICE 
FOR SALE AND HIRE 


(PUMPCEET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 





4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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CONCRETE PILING LIMITED 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON, S.W.! 


— CONCRETE 


reinforced 


This reinforced concrete stores has been 
built at Derby for the Railway Executive 
Midland Region. 


two-story construction erected on piled 


The building is a 


foundations and consists of nine bays 
of barrel-vault roof each of which is 
67 ft. 6 in. long between the centres 
Each bay has a 45-ft. 
shell 


between 24 in. and 34 in. over the stiff- 


of stiffening ribs. 


span and the thickness varies 


ening ribs. 


AND CONSTRUCTIONAL 


ENGINEERING 


concrete stores 


Specialists in all types of reinforced 


concrete structures for industrial and 


public authorities. 


Contractors to :— 

ADMIRALTY 

WAR OFFICE 

MINISTRY OF SUPPLY 

MINISTRY OF WORKS 

BRITISH ELECTRICITY AUTHORITY 

DOCKS & HARBOUR BOARDS 

RIVER & DRAINAGE AUTHORITIES 

RAILWAYS & INLAND WATERWAYS 

SHIPBUILDING & HEAVY ENGINEERING 
INDUSTRIES. 


Abbey 1626/7. 


LADAS DRIVE, BELFAST Belfast 58100. WORKS: RIVER ROAD, BARKING Rippleway 2624. 
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954E SERIES ‘Dd’ 


FORD DIESEL INDUSTRIAL ENGINE 


THE NEW FORD-MADE DIESEL ENGINE Offers diesel advantages at lowest ever 


cost. It is fitted with mechanical governor, conforming to B.S. 649, for use 
with all types of generating plant, and is also suitable for a host of other 
applications, including Marine Conversions. It is, of course, backed by the 


incomparable Ford Dealer Service. 


Full details of this engine and its applications are obtainable from 


INDUSTRIAL UNITS DEPARTMENT 


FORD MOTOR COMPANY LIMITED 


DAGENHAM - ENGLAND 
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ANOTHER 


ANGLIAN =o geer" 


PRESTRESSED #5) 


PRODUCT 


Hams Hall Power Station, Birming- 
ham. Road-over-Rail bridge for 
B.E. Authority. Consulting 
Engineers :—Mouchel & Part- 
ners, Ltd. Contractors :—Sir 
Robert McAlpine & Co. (Mid- 
land), Ltd. 


BEAMS ON 
ROAD OVER RAIL 
BRIDGE 


®@ PYLONS 


@ PILES 


@ SHEET PILES 


® ROAD AND RAIL BRIDGES 


®@ ROOF AND FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD. 


LENWADE 15, NORWICH. TELEPHONE: GT. WITCHINGHAM 291! 
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GLASCRETE for SHELL ROOFS 





Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects : Messrs. Clifford Tee & Gale. 


i J. A. KING & Co. Lrtp., 


Teleph : CEN. 5866 
elephone (5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 











CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Sceel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department 


We specialise in Large 
projects, for which our 
Designers are always at 
your service 





FOR ALL CONSTRUCTION PURPOSES 











SOMMERFELDS LTD. 


WELLINGTON * SHROPSHIRE . Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. : TELEPHONE: VICTORIA 1000 
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Mmm RH ge 


This photograph illustrates 
the first portion of Kellog 
House, Chandos Street, 
London, W.1. The rein- 
forced concrete frame was 
carried out in our patent 


FRAMEWELD system. 


ARCHITECTS: 
Lionel H. Fewster & Partners 


CONTRACTORS : 
Leighton (Contractors) Ltd. 


RAMEWEL 


Trade Mark Patent No. 589066 


is a real TIME and MONEY saver 


A copy of the FRAMEWELD hand- 
book describing the system will be 


sent on application. 


e 


PECISONES & COMPANY LD 
= REINFORCEMENT SPECIALISTS 


WOOD LANE - LONDON W.12. Te/: SHEpherds Bush 2020 
BUTE STREET, CARDIFF. Tel: Cardiff 28786 - TREORCHY, GLAMORGAN. Tel: Pentre 238! 


5312/)R29 
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Big new new featured FOR THE 
IMPROVED 





By increasing the wheelbase to 86” (a foot 
longer overall) the designers have given 
the improved Land-Rover a 25% bigger 
bulk carrying capacity. This extends the 
already impressive range of tasks for 
which this sturdy vehicle is suitable. At 
the same time the greater axle movement 
resulting from the longer propeller shaft 
gives much improved suspension. Facia 
instruments are scaled-up, there is a 
full-width parcel shelf and improved 


a for greater comfort > 4 LONGER WHEELBASE -86’ 
There hree , comfortable fi 
scat and the lover ofbig car comforcon —% BULK-GAPACITY 25% UP 


ee activities will welcome the deep 
~e l « bbe oT} h Wy 
high-efficiency sealing on the all-weather = %* IMPROVED SUSPENSION 
equipment and the improved ventilation. 


The 86” wheelbase model is, in fact, an +e CAR-TYPE INSTRUMENTS 


all-round improvement of Britain’s own 


all-purpose vehicle. AND CONTROLS 
* GAR-LIKE COMFORT 


ROVER 


the 4-WHEEL DRIVE “go aaalore ” vehicle 


MADE BY THE ROVER COMPANY LTD - SOLIHULL + BIRMINGHAM alsO DEVONSHIRE HOUSE + LONDON 





Cvs-89 
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REINFORCED 
CONCRETE SLABS 
offer the greatest , 
overall efficiency, | 
economy and 
endurance 
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"REINFORCEMENT BY. 
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it is cheaper to use your own 
concrete testing equipment. . . 


‘MILBANK - WELLS” 
HYDRAULIC PRESS 
AND CUBE MOULDS 


will enable you to do testing on the site— 
with equipment that is easily handled—-for a 
capital outlay of less than £100 for 4-in. 
cubes, and for less than £200 for 6-in. cubes. 
Press and Moulds comply with B.S. 1881. 
For full details, send to : 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION Manufactured for us by Horner & Wells, Ltd., Engineers, 
RIVER HOUSE, EARLS COLNE, ESSEX. "Phone: 410 Chelmsford, Essex. 








“CONSTRUCTION WITH MOVING FORMS” 


By L. E. HUNTER, M.Sc., A.M.inst.C.E. 


72 pages. 53 illustrations. Price 7s. 6d by post 8s. 1.75 dollars in Canada and U.S.A, 


Describes and illustrates practical methcds of rapid construction with continuously- 

moving, or sliding, forms. This book will be of assistance to those familiar with 

the process, and will prevent mistakes being made by those using moving forms for 
the first time. 


PRINCIPAL CONTENTS 


@ Construction of wooden and steel forms, yokes, and jacks 


@ Details of deck, scaffolds, dragging at corners, circular and polygonal bins, and lateral 
bracing. 


@ Procedure of construction : Preliminaries. Levelling. Roof. Dismantling 


@ Materials. Plant. Reinforcement. Construction in cold weather. Emergency 
equipment. Labour. 


@ Reinforcement: Design. Stacking. Cover. Bar schedules. 


@ Special applications : Structures of variable shape. Structures with floors. Structures 
without columns. Openings in walls. Tanks. Chimneys. Cost 


@ Shutters Travelling Horizontally : For sea walls, culverts, and sewers 
@ Hints and Reminders. 


CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.|, England 
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REINFORCED 
CONCRETE 
CONSTRUCTION 


HEAVY REINFORCED 
CONCRETE RETAINING WALL IN 
COURSE OF CONSTRUCTION 


NITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY LFD.. 


Sev ea me Gt ee OR CONTRACTORS 
HAMMOND ROAT - IRKBY ment RIAL phd, LIVER 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
>» based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 














THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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WIRE MANUFACTURED BY 


BRITISH ROPES LIMITED 
for PRESTRESSED CONCRETE 


British Ropes Limited been used in many im- 
were among the first portant constructional 
producers of wire for undertakings, both at 
prestressed concrete home and overseas. 
work. Our wire has 


British Ropes high tensile 
stee! wire was used by 
Anglian Building Products 
Limited in the manufacture 
of prestressed concrete sheet 
piles supplied to the City of 
Cambridge Corporation for 
the reconstruction of the 
riverside wall on the River 
Cam. 















































BRITISH 
DONCASTER '={@) =) ahs BED 
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hammer blows a minute 
from your electric drill! 


Brief specification : 
The best operating 
speed ts between 
1500-2000 r.p.m. and 
the Electric Drill 
should have a 
minimum |” chuck. 
Capacity: Rawlplug 
Hammer Drills 

No. 3H (4° diameter) 
to No. 20H (3" 
diameter). Weight 
2] b. 


DRILL-HAMMER 


Turn an ordinary electric drill into a sturdy hard-working power 
hammer, simply by slipping a Rawlplug Drill-Hammer into the chuck! This 
ingenious device converts rotary motion into percussion—one blow per rev. of 


the drill ; with it you can bore concrete, etc. (up to 3” holes), at really surprising 
speeds. Weight of blows adjustable to ‘light’, ‘ medium’ or ‘ heavy ’. 


The Rawiplug Drill-Hammer is light and easy to use, yet has ample strength 
for long service and the severe treatment of practical conditions. An automatic 


clutch ensures that percussion takes place only when the tool is pressed against 
the masonry. 


This tool will save you a lot of time and money— 


Write now for illustrated folder containing full technical details. 


THE RAWLPLUG COMPANY LIMITED - LONDON 
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TILEMAN?’S | have over forty years’ experience in the 
| design & construction of reinforced concrete 





RECENT ORDERS, | SPECIALITIES 
ir addition to Great Britain, include civil engineering and build- 
have come from: ing work such as Structures for 
Australia - Canada «- Eire industrial purposes - Cement 
French North Africa - India Works - Reinforced concrete chim- 
Israel - Nigeria neys « Encasing and repairing steel 
Singapore - Trinidad chimneys - Cooling towers - Silos 


TILEMAN & COMPANY LTD. 


REINFORCED CONCRETE ENGINEERS AND CONTRACTORS 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1 . TELEPHONE : ABBEY 











N , . 
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*CHASTON 


SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


cons ree PRESTRESSED 


CRETE WORK OF ALL 


onc see ~6S FRUCTURAL UNITS 


DAVID CHASTON LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264 (3 lines). 





























| = TTS = @ TRUCK MIXERS 


and Batching Plants for 


scientific and economical mixing 


and placing of concrete. 


Also makers of a full range of tilting, and non-tilting mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON, 
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MONK 


WARRINGTON & LONDON 





are organised and equipped 


to carry out 


REINFORCED CONCRETE 
CIVIL ENGINEERING 
& BUILDING CONSTRUCTION 


This organisation has been 
responsible for the construction of many 


major projects at Home and Overseas 


A. MONK & COMPANY LIMITED 


Head Office : London Office : 
Padgate, Warrington 75, Victoria Street, S.WJd 
Tel: Warrington 2381 Tel: Abbey 2651 














@ 117/66 
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Piles 


‘ 
DRESTRESSED PILES 
STENT PRESTRESSED 


PILES hare satisfactorily withstood practi- 
ca] tests and have the advantages of smaller 
scantlings, greater length and easier hand- 
ling. Illustration shows a 12° x 12° x 55 
long pile on a site where several hundreds 
were used 


STENT H.1. PILFse 
maintain their long proven popularit+ 
They are Reliable, ti 
Available. In shorter lengtha, 
probably remain unchallenged even by the 
STENT PRESTRESSED . 
sizes 12” x 12° in lengths 15 ft.-<0 ft 
14° x 14° ip lengths 15 ft.-55 ft 


AVAILABLE FOR IMMEDIATE 
DELIVERY 


PRECAST /ap<y, 
OTENT CONCRETE /#/ 
LIMITED 
Rie 





1 Victoria Street, London, $.W.1. Phone : Abbey 2573 & 2416 
Works : Dagenham Dock, Essex. Phone : Rainham (Essex) 7 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER is 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phone 22480 LEEDS, 10 'Grame: “Grease.’* 
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| ? 
Alina EQUIPMENT. 
You need VIER then get the best 


choose 


PETROL & ELECTRIC 
VIBRATING 
TAMPERS 


SALE OR HIRE 


Details of these, all types of internal and 
external vibrators, and contractors’ plant 
sent on request. 


E-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, S.W.!. * Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, ©.5. Tel.: South 0/86. Works: Southend-on-Sea. Tel. : Eastwood 55243 


OU NU 


SPECIALISTS 
Wu, MULCASTER 


RACTORS) LTD- 
ings and Renderings 
kind in any part 





























g co. (CONT 
ies for Gunite Lin 
yctures of every 


of the country: CREWE 
HASLINGTON Crewe 2265-6. 


Telephone: 


We invite inquir 
for new oF old str 








nora se 
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COPPER STRIPS 


‘for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAlILsworth 1115/6 











WATERTIGHT 


j 
| 


LININGS 


LININGS 
FOR 


FOR 
TUNNELS, 


RESERVOIRS, 
SEWERS, 


SWIMMING 
TANKS. 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO-LTD 
WESTERN WESTERN HOUSE, HITCHIN, HERTS. } HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. } 
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“ Expamet ” Expanded Steel used as a rein- 
forcement tothe concrete ficoring in the gallery 
of the Library of Canterbury Cathedral. 
arcuirects : Messrs. Denman & 
F'A.RJI.B.A., Brighton. 
CONTRACTORS: Messrs. G. H. Denne & Son, 
Canterbury. 


Son, 





*‘Expamet’ Expanded Steel used 
in reinforcement of the 
Library of Canterbury Cathedral 


ERE you see a typical application of 
H “Expamet”’ Expanded Steel —as a 
reinforcement for concrete. “Expamet”’ 
Expanded Steel is the unique reinforce- 
ment that affords the highest degree of 
grip and bond in concrete. The shape of 
the meshes also assists in “distribution” of 
point or concentrated loads, and in 
preventing cracking of concrete due to 
shrinkage and changes of temperature. 


A ‘ tailor-made’ reinforcement 


This strong adaptable metal is produced in 
a very large number of standard sectional 
areas; the weight of fabric varying from 
2 Ibs. to over 30 lbs. per square yard. 
Sheets are supplied cut to size—thus 
eliminating waste and loss of time. 


Also at ABERDEEN BELFAST - BIRMINGHAM + CAMBRIDGE - 


“Expamet” is indeed a ‘tailor-made’ 


reinforcement. 


What’s your problem ? 
We will gladly submit designs and 
estimates for the reinforcement of all forms 
of concrete construction. Let us know 
what applications for ““Expamet”’ you have 
in mind. Literature and samples will be 
sent on application. Write or telephone. 


Expamet 


An Expanded Metal Product 


THE EXPANDED METAL CO. LTD. 


Burwood House, Caxton Street, London, $.W.1. 
Telephone: ABBey 3933 


Stranton Works, West Hartlepool. 
Telephone : Hartiepools 2194. 


CARDIFF DUBLIN EXETER GLASGOW LEEDS MANCHESTER 
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for all forms of 


PRECAST 
~~. | CONCRETE 


workmanship, expert 
supervision, and excellent 
service. 




















We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 


“GAPGO 4. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 











The *‘ CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. csc" predict) 


BEACONSFIELD ROAD, LONDON, N.W.I0. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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Cut costs; be more 
competitive ; use 


ALL-STEEL, ADJUSTABLE 


FLOOR-CENTRES 


Erected in one-eighth of the time 
taken by the timber method 
THE WORLDS 


BEST SELLING 
FLOOR-CENTRE 


The cam-operated 

retractable bearer- 

plates make Acrow 

Flcor-Centres 

THE FASTEST : : 

IN USE, F (1) As used for 


holiow-tile floor construction, 


In 4 sizes 
which, between 
them, provide 


for any span (2) As used with 

ranging from Acrow Floorforms, Ferroforms 
or Wallforms for solid reinforced 

4 feet to 15 feet. concrete floor construction. 


Alt enquiries to :—ACROW (ENGINEERS) LTD. 

South Whart, Paddington, London, W.2 Telephone A MB 3456 
22-24 City Road, Bristol, 2..................+....(Bristel 24595) 

Lt Street 





Bridgeton (3) Alternative method for 
45211) solid floor construction with Floor- 
Centres tight against each other. 
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for the Defence— 


SEALOCRETE 


WATERPROOFING SUPERCOAT 


A truly amazing new Waterproofing 
Liquid for most types of building 
surfaces, which is absolutely 
invisible and permanent. Minimises 
frost attack and retards 


the formation of efflorescence. 


SEA/LOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS, HYTHE RD., LONDON N.W.10 
Telephone: LADbroke 0015-6-7 
Grams and Cables: Sealocrete, Wesphone, London 
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STEELCONCRETE DESIGN 
& CONSTRUCTION CO. 


Incorporated Structural Engineers 


We invite enquiries for the Design and 
Supply of all types of Reinforcement for 
Concrete Structures. Specialising in 
Foundation Work, Retaining Walls, 
Structural Reparations, Prestressed and 
ordinary Reinforced Structures. . 


81 THURLESTONE ROAD, LONDON, S.E.27 
Telephone : Gipsy Hill 2451 























CHESTERFIELO WORKSOP 2 


LINCOLN 


ak pee” 3, 
—— NEWARK 


Six NOTTINGHAM ageiilal 


ec” CS GRANTHAM 
i | | ae a 


ON-TRENT LOUGHBOROUGH MOwBRa\ 


ee 
BAKEWELL 








Trent Gravels 
10,000 tons per week 
Washed & Crushed !4 in. to § in. 
We are the leading suppliers of high-class concrete 
yoy in the area shown above. Prompt 


veries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 


























REINFORCEMENT 























“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices la 
sterling and dollars. send a postcard to 


CONCRETE PUBLICATIONS, Led. 
14 Dartmouth St., London, S.W.! 
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For highest quality 
at the right price 


scROW Road Forms 





For every type of work, from the heaviest to the lightest :— 
Roads, Runways, Factory Floors and Foundations, use ACROW ROAD FORMS 
AND SAVE TIME, LABOUR AND MATERIALS 


ACROW —Britain’s Largest Manufacturers of Road Forms ]} 


All enquiries to : ACROW (Engineers) Led., South Wharf, Paddington, London, W.2. Ambassador 3456 (20 lines) 

22-24 City Road, Bristol 2 (Bristol 24595) @ Carl Street, Walsall, Staffs (Walsall 6085) 

Lupton St., Hunslet, Leeds, 10 (Leeds 76514) @ 130 Coventry Drive, Glasgow, E.! (Bridgeton 104!) 

14 Park Place, Manchester, 4 (Deansgate 7054) @ 78 Duncrue Street, Belfast (Belfast 452!!) 
Whorlton Grange, Westerhope, Newcastle-upon-Tyne, 5 (Newcastle 86-9493) 
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FRODINGHAM STEEL SHEET PILING 


This illustration shows the 
break in and damage to 
the existing sea wall north 
of Sutton-on-Sea and the 
driving of No. 2 Section 
Frodingham Sheet Piling 
to form part of the sea 
defences. 

Civil Engineering Con- 
tractors—Messrs. A. £. 
Farr Ltd. Authority: 
Lincolnshire River Board. 


emergency 


This illustration -shows 
No. 2 Frodingham Sheet 
Piling being driven south 
of Mablethorpe across one 
of the breaches and havoc 
wrought by gales to exist- 
ing concrete stepped walls. 
Civil Engineering Con- 
tractors— Messrs. Dowsett 
Engg. Co. Lid. Autho- 
rity: Lincolnshire River 
Board. 


FRODINGHAM ZED FOR STRENGTH 


Frodingham Steel Sheet Piling was widely employed for 

emergency sea defence works following the disastrous floods 

on the East Coast. The ease with which Frodingham 
THE UNITEO ““Z” shaped sections can be driven was of especial value. 
Full information on the available range of Frodingham 
Piling—including the new No. 4 section—will be sent on 
COMPANIES UT? request. 


APPLEBY-FRODINGHAM STEEL COMPANY 


SCUNTHORPE Branch of The United Steel Companies Limited LINCS. 
Telephone : Scunthorpe 3411 (9 Lines) Telegrams : ‘ Appfrod’ Scunthorpe 


‘ 





FH 75 
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Cut costs; be more competitive: 


the world’s largest selling 


7 


WELL oOveR 1,000,000 IN USE 


—proof positive of their paramount superiority 


* Only Acrow Props 
have the Acrow (patent) 


Self-Cleaning Device 


This consists of a downward 
extension of the nut over a 
segment of its circumference 
which forces away dirt lodged 
in the threads with an easy 
shearing action as the nut is 
turned. it enables props to be 
made ready for work instantly, 

. no matter how encrusted the 
threads may be. ‘Striking’ on the site is easier, too, and in- 
volves none of the strain which might otherwise cause damage. 


eH 





Height Failing Height Failing 


Size Closed Load Extended Load Weight 


0.X * 5° 27,552 Ib. 6’ 21,728 Ib. 36 Ib. 
1.X , 24,640 Ib. 10’ 17,696 ib. 52 Ib. 
2.x ; 23,072 Ib. iI’ 17,472 Ib. 
3.x , 22,400 Ib. 17 15,232 Ib. 
4.X% j 20,832 Ib. 16’ 10,080 Ib. 

















FOR SALE OR HIRE 


ACROW — THE Specialists in Steel Shuttering & Propping 


All enquiries to: ACROW (ENGINEERS) LTD., South Wharf, London, W.2: Ambassador 3456 (20 lines) 
22-24 City Road, Bristol, 2 (Bristol 24595) @ Car! Street Walsall, Staffs (Walsall 6085) 
Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) @ 130 Coventry Drive, Glasgow, E.! (Bridgeton 1041) 
14 Park Place, Manchester, 4 (Deansgate 7054) @ 78 Duncrue Street, Belfast (Belfast 4521!) 
Whorliton Grange, Westerhope, Newcastle-upon-Tyne, 5 (Newcastle 86-9493) 
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No. 2 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed Concrete 
provides storage for 


4,000,000 gallons of water 





Ever since prestressed concrete construction was 
first used in this country, designers, architects and 
civil engineers have specified ““Wire by Johnsons’. 
The reason is quality built up on early experi- 
mental work with those specialist designers who 
studied and worked in the Continental develop- 
ment of this new building technique. 

Johnsons have a long record of “‘Firsts’”’ including 
indented wire for greater bond and coils of 8 ft. 
diameter, from which the wire pays out straight. 


wire was essential— 


Yohnsons of course! 


Richard Johnson &'Nephew Ltd., Manchester, | 1 





SEA WATER 
STORAGE TANKS 


HARTLEPOOL 


Sponsor : 
MINISTRY OF MATERIALS FoR—THE Sreer- 
Ley Maonestre Co. Ltp., HARTLEPOO! 


Consulting Engineer : 
P. J. MeTcar, A.M.1.C.E., Chief Engineer, 
Research and Development, STreTLey 
Macnesite Co. Lrp 


Contractors also responsible’ for design 


CostaIn-JoHN Brown Ltp., LONDON, 
S.W.1 
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THE NEW ADJUSTABLE CENTERING 


GIRDER 
acme 


The SL Girder in 

position, demonstrating 

the simple and extremely rigid . 
construction and the easily adjustable fixing screws. Already the SL has proved itself the 


most economical shuttering support. 
It combines low weight and great 
This illustration rigidity. It is quick and easy to 


shows the SL Girder 


with the adjusting screws fealty assemble and adjust and has no loose 
released to show the sag for stripping. 


parts. Multiple units can be joined 
together to extend indefinitely. 





@-12" to 13°-1)" 
——k——L 


iV- to ito 


Some lengths obtainable by join- 
ing girder sections are shown in 
this diagram. Write for full details 
of maximum spans possible for 
any chosen girder spacing. 


we to We 


7-2" to 24-7" 


waz wc We 











RAPID METAL DEVELOPMENTS LTO. RAP D META 
PATENTEES AND SOLE MANUFACTURERS OF 


209, WALSALL ROAD, BIRMINGHAM, 22b. TEL: BIRCHFIELDS 602/. London Office: 47, Victoria St., S.W.!. Tel: Abbey 4077 
South Wales Depot : Bridge Road, Waunarlwydd, Swonsea. Tel: Gowerton 3277 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded Our products include Washed 


concrete aggregates, and shingles Sharp Sand, all sizes of shingles, 


for road dressing, coupled with from 3/16" up to 2”, either 


= 


efhcient delivery, are at the crushed or natural. 

service of contractors and 

Municipal Authorities in Lon- 

don, Berks, Bucks, Herts, and Special Specifications made to 
Middlesex Areas. 


order. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone : Abbey 3456. 
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Service... 


Z hours 


delivery of 
Steel 
Reinforcement 


We guarantee to bend and deliver on 
site within 72 hours of receiving your 
Schedules—or even in 48 hours if 
necessary. 




















A high tensile 
welded mesh 
conforming to 
B.S. 1221. 














A new addition to our usual range of 
services for Ferro-Concrete reinforce- 
ment. Available for immediate 


delivery. 


THE HELICAL BAR & ENGINEERING CO. LTD 
82 VICTORIA STREET, WESTMINSTER, LONDON, S.W,! 
Phone: ViCtoria 6838 
Also at CARDIFF, BIRMINGHAM & NEWCASTLE 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Save money with 


SUPER-QUALITY 
STEEL 
FORMW ORK-TIES 








FORMWORK 
LOOP 


The fastest and 
simplest method 
of rigidly tying-in 
Wall Formwork 


(WHETHER OF STEEL 
OR TIMBER) 











Send now for full details to ACROW (ENGINEERS) LTD 
South Wharf, Paddington, London, W.2. AMB 3456 (20 lines) 
22-24, City Road, Bristol, 2 . . « « Bristol 24595 
Lupton Street, Hunslet, Leeds, 10 Leeds 76514 
14, Par’ Place, Manchester, 4. ; Deansgate 7054 
Whoriton Grange, Westerhope, Newcastie-upon-Tyne, 5 
Newcastle 86-9493 
. Walsall 6085 
Bridgeton 104! 
. Belfast 45211 


Carl Street, Walsall, Staffs. . ° 
130, Coventry Drive, Glasgow, E. a 
78, Duncrue Street, Belfast . 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. it can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


66 PS.” 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “‘P.S."" Mould Com- 
pound for this class of work. 


“8.A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oi! problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : *‘ Columba, Leeds, 3." 
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of Prestressed Concrete Culvert 


As part of the flood relief scheme of the Lee Conservancy 
Catchment Board in the valley of the River Lee, a new 
channel is being constructed, of which about one half is 
to be a culvert decked by Lee-McCall prestressed concrete 
beams. There are 512 beams, each having an overall length 
of 57 ft., giving a clear span between the walls of the culvert 
of 53 ft. 5 in. The beams are of I-section, 30 in. deep by 
24 in. wide, each containing three ‘MACALLOY ” bars of 
i in. dia. After the bears have been placed in position, 
they are prestressed transversely in bays 20 beams wide, 
by ten Z in. dia. ‘MACALLOY ” bars. 


Particulars are given in Bulletin No. 2 which is available 
on request. 





PRESTRESSED CONCRETE 
Engineer to the Lee Conservancy Catchment 
Boa: 


| P | Ai 
L L | et 
rd: M. Nixon, M.B.E.. B.Sc., A.M.inst.C.E. 3 


Prestressed concrete beams made by Shockcrete a SYSTEM 
Products Ltd. for the main contractors, Concrete 
Piling Led. 


McCALLS MACALLOY LTD. P.O. BOX 41 TEMPLEBOROUGH SHEFFIELD 
P.C.12 
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‘CRETE-O-LUX’ 


HAYWARDS 


UNION STREET, LONDON, S.E.! LTD 


TELEPHONE : 


WATERLOO 6035 (PRIVATE BRANCH EXCHANGE) 


WINDOWS 


GLASGOW 
UNIVERSITY 


Extensions to Department 
of Natural Philosophy 


Photograph shows main 
‘Crete-o-Lux’ Window to 
SYNCHROTRON HALL car- 
ried out in double glazing 
with reconstructed Portland 
Stone facing to exposed con- 
crete. Roof Lights in ‘ Crete- 
o-Lux Ninex double pat- 
tern, and Saucer Dome Lights 
also supplied. 

Architects : Messrs. Basil Spence & 


Partners, 40 Moray Place, Edin- 
burgh, 3. 


Contractors : Messrs. Thaw & Camp- 
bell, 136 Paton Street, Glasgow, 


Gf. 


HAYWARDS 
* CRETE-O-LUX ’ 
LIGHTS 





are purpose-made for all 
present-day applications in 
pavements, floors, roofs, 
canopies, etc. Their use 
ensures good appearance 
with maximum daylight 
illumination. 


Enquiries invited. 
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Make it 44.57 with 


SBaeVTe? © APA Tae 





FAST, ROBUST, DEPENDABLE) >. 
HIGH TENSILE STEEL PIN a yee 
ADJUSTED BY NUT AND HANDLE 
AVAILABLE IN THREE SIZES 

FOR TRENCH SHORING, CULVERTS, ETC. 


FOR IMMEDIATE DELIVERY 


MILLS SCAFFOLD CO., LTD. 


(A Subsidiary of Guest, Keen & Nettlefolds, Ltd.) 


Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 5026/9) 


Agents & Depots: BELFAST + BIRMINGHAM -+- BOURNEMOUTH ~- BRIGHTON + BRISTOL + CANTERBURY + CARDIFF 
COVENTRY « CROYDON + DUBLIN + GLASGOW + HULL + ILFORD + LIVERPOOL + LOWESTOFT + MANCHESTER 
NEWCASTLE - NORWICH + PLYMOUTH + PORTSMOUTH - READING + SHIPLEY + SOUTHAMPTON - SWANSEA + YARMOUTH 
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* Steel Moulds 
for 


precast concrete 


structural members 


The range of specialised steel moulds which we have 
produced covers an extensive field, including pre- 
stressed and the new precast techniques, and includes a 
spring-loaded mould, illustrated on the left, for in- 
stantaneously demoulding a column 10 ft. long by 

3$ in. by 6 in., and a 15-ft. all-steel purlin mould, 
illustrated below. We invite inquiries for steel 
moulds for all forms of precast concrete members, 

and will be pleased to collaborate with Engineers 

and Contractors in producing a mould that 

will satisfy the most exacting requirements 

for accuracy and finish, and easy and quick 


assembly and stripping. 


Details of many Stelmo 
Steel Moulds are available on 


request. 


STELMO| 


LIMITED 


BETHWIN ROAD LONDON, S.F.5 
Telephone : Rodney 598! 
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EDITORIAL NOTES 
The Drafting of British Standards. 


THE British Standards Institution has been granted a Royal Charter. The 
documents it issues are called British Standards. It might be thought that 
documents so entitled and issued by such a body would be carefully drafted 
and say what they mean. Indeed there should be no possibility of doubt about 
a document which many public authorities adopt in place of a specification. 
These documents were formerly called Specifications, and it was probably because 
some of them were so loosely worded and had permissive clauses, and were con- 
sequently in no sense specifications, that they are now called Standards. One 
recently issued British Standard is indeed so badly drafted that it should b> 
withdrawn and issued again after careful revision if it is still thought that it is 
really necessary. 

This standard, No. 892, “ Glossary of Highway Engineering Terms ”’, is 
dated 1940 but was issued only a few months ago. The reason for its publica- 
tion is stated to be that development during the past twenty years has “ increased 
the vocabulary of terms and demands a more strictly scientific terminology.” 
Some of the terms recommended are so ridiculous and against common usage 
that they will never be adopted. For example, it is recommended that the word 
soil be used to describe only the loose top layer of the ground that supports 
vegetation. It is quite wrong to limit the use of the generic term soil in this way. 
This layer of soil has long been known as top soil, and will continue to be so known 
in spite of this new “ British Standard ”’ definition. The senselessness of the 
new definition is seen later in the definition of the term sub-soil, which is des- 
cribed as “ the undisturbed strata lying immediately below the top soil’’. The 
use of the plural strata instead of the singular stratum is inexcusable, but it is 
also seen that the compilers themselves find it necessary to use the term top 
soil to describe what they recommend should be described as soil. The definition 
of bridle roads does not allow for their use by equestrians, which is their primary 
purpose. A footpath becomes a fieldpath when it crosses fields or similar en- 
closed lands, and there is no word to describe it when it passes through woodlands. 
A causeway must always be paved. The place where spoil is deposited is called 
a bank, irrespective of whether or not the material is tipped into a disused pit 
or other depression. The verb to haul becomes a noun describing distance. This 
attempt at a “ strictly scientific terminology ’’ permits the use of the word dyke 
to describe a large ditch, a large earthen bank, or a dry stone wall. A flagged 
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or bricked pavement is called a paving, and the word pavement is defined as the 
whole superficial area of a road. In the next section, however, the part reserved 
for pedestrians becomes a foot pavement and vehicles will use a carriageway. 
A concrete road becomes a cement-concrete pavement. The desire to force upon 
us the American term pavement to describe a carriageway has confused the 
compilers to such an extent that they have been driven to absurd terms such as 
“road pavement "’ and “ foot pavement ’’. There seems also to be confusion and 
redundancy in the use of the recommended terms Formation, Base, Sub-base, 
Foundation, Road-bed, and Sub-crust. The common terms rolling and vibrating 
are discarded in favour of the one word consolidating, so that if this glossary 
were adopted it would be necessary to say consolidating by rolling instead of 
simply rolling ; there seems no advantage in this cumbersomeness, particularly 
as the word ramming is permitted to describe the operation of consolidating with 
a rammer. The word blinding is limited to the application of a layer of loose 
material to fill voids or interstices ; the use of concrete for this purpose is not 
mentioned. An expansion joint is said to be designed to permit small relative 
movement under thermal changes without destroying continuity, whereas the 
destruction of continuity is the sole purpose of such a joint. 

Another recently-issued Standard is No. 2028, ‘‘ Precast Concrete Blocks ’’, 
which is intended to define the recommended properties of blocks made with 
lightweight and dense aggregates. By a bad arrangement of a table it may be 
thought that blocks 18 in. by 9g in. by g in. only must be hollow if made with dense 
aggregate, and consequently that all the smaller sizes must be solid. We under- 
stand that this ambiguity has already been noticed and that a correction will 
be inserted in later copies. It is required that no block shall exceed 75 lb. in 
weight, which means that the density of a nominal 18-in. by g-in. by 6-in. solid 
block made with gravel aggregate for use in load-bearing walls may not exceed 
137 lb. per cubic foot. A footnote states that, if blocks are required with greater 
compressive strengths than those recommended by the Standard, such blocks 
should comply with the other recommendations, but no guidance is given on 
how extra strength is to be obtained without exceeding the greatest weight 
permitted. In the foreword it is said that the Standard will enable the char- 
acteristics of each type of product to be fully developed, but this is hardly con- 
sistent with the low limit of density required for blocks for load-bearing walls 
made with gravel or other dense aggregates. A footnote mentions that blocks 
24 in. by 12 in. are permitted but not recommended. The density of a solid 
block of this size only 4 in. thick for a load-bearing wall and made with dense 
aggregate must not exceed 112} lb. per cubic foot if it is to comply with the 
requirement that no block shall exceed 75 lb. in weight. 

The Institution attempts to put the sole responsibility for these Standards 
upon the,committees that compile them. But it is the Institution that issues them 
and confers upon them their high-sounding titles. It seems to us that the 
Institution has a duty to consider these documents carefully before they are 
issued, and to ensure that there are no mistakes and that they contain no 
ambiguities. Some of the recommendations in the Standard on highway terms 
are certain to be flouted, as some of them are by its compilers. In the 
Standard on concrete blocks it would have been better to have limited the 
maximum weight of 75 lb. to blocks made with lightweight aggregate. 
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Tests of Prestressed Precast Concrete. 
By P. W. ABELES, D.Sc., M.1.Struct.E. 


THE Civil Engineer’s Department of the Eastern Region, British Railways, has 
been using prestressed concrete for more than five years, the first bridge con- 
tracts having been let in 1948. During this time some twenty bridges as well 
as roofs with purlins, girders, and beams have been built in partially-prestressed 
composite construction. Members between 12 ft. and 50 ft. long were made 
by the pre-tensioning process, and roof beams between 78 ft. and ro2 ft. long 
were precast and prestressed with post-tensioned Magnel cables. 

Routine acceptance tests have been made on nearly 3000 of these prestressed 
members. The purpose of these tests is to investigate the quality and the 
efficiency of the prestress. The quality is assessed by the deflection, which 
indicates Young’s modulus of elasticity. The requirement is that this should 
not be less than 4 x 10° lb. per square inch; however, in practice values of 
5 X 10% to 6-5 x 10* lb. per square inch have often been obtained. The magni- 
tude of the prestress was investigated by a loading approaching the load causing 
cracks, without permitting cracks to occur. 

The efficiency of the prestress is of very great importance. In general prac- 
tice, in most cases full prestressing is considered (that is when tensile stresses 
must not occur under the working load), but sometimes little care is taken to 
determine the actual loss of prestress. In many cases general losses of 15 per 
cent. only are assumed, but the magnitude of these losses depends to a very great 
extent on the magnitude of the stress in the concrete which occurs in the plane of 
the centroid of the tensioned steel. The sum of all losses may vary very much 
and may be 50,000 Ib. per square inch and even more. Obviously, the percentage 
of losses depends not only on the sum of all the losses, which to a great extent 
depend on the compressive stress in the concrete, but also on the magnitude of 
the initial tensile stress in the steel. Consequently losses much greater than 
I5 per cent. may occur. For example, measurements during the construction 
of a bridge designed by the Civil Engineer’s Department, British Railways, 
Eastern Region, in the years 1948 and 1949 show that, with an initial tensile 
stress of about 150,000 Ib. per square inch in the steel and a stress of 140,000 lb. 
per square inch when the concrete is first compressed (the stress “‘ at transfer ’’), 
the effective tensile stress in the steel may be only 110,000 lb. per square inch, 
which is a loss of 22 per cent between the stress at “ transfer ’’ and the minimum 
effective stress ; this relates to a compressive stress in the concrete at transfer 
of about 2000 Ib. per square inch when the cube strength is 5500 lb. per square inch. 

Dr. Glanville * has found in his fatigue tests that the creep of concrete is 
proportional to the stress only so long as the stress does not exceed 0-33 to 0-4 
of its strength. On account of this it is not advisable to allow a stress at transfer 
greater than 40 per cent. of the cube strength, as suggested in the “ First Report 
on Prestressed Concrete ’’. However, in many cases stresses up to 50 per cent. 
and even more are permitted. Increased creep with consequent greater losses 
will occur, and thus no resultant gain is obtained by this practice. It was ascer- 
tained, in individual cases, that cracks developed even at the working load, 


* W. H. Glanville, Building Research Technical Paper No. 12 (1930). W. H. Glanville and F. G. Thomas, Buiiding 
Research Technical Paper No, 21 (1939). 
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which was intended to correspond to zero stress in the tensile zone. In fact, 
owing to much greater losses occurring than had been anticipated, a stress occurred 
which equalled, or exceeded, the stress causing cracks. 

Tests carried out by British Railways and others have proved that in pre- 
tensioned members the stress causing cracks, calculated for a homogeneous section, 


Fig. 3. 


is about 1000 lb. per square inch for concrete with a 28-days’ cube strength 
of about 7ooo Ib. per square inch. Based on this, numerous tests have been 
made in which the test load corresponded to a tensile stress in the concrete of 
750 lb. to 800 lb. per square inch, considering the magnitude of the prestress at 
the time of testing. When these tests were first made early in 1949 it was thought 
by some that the requirement was too severe, but nearly all the tests between the 
years 1949 and 1952 were successful when one beam of each kind made on the 
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same production line was tested. Thus, it can be assumed that the conditions 
for the tests were quite reasonable. 

In the first test at the works of Dowmac, Ltd., in 1949, sleepers were used 
as kentledge. In one case the load was sustained for thirty days, during which 
time the deflection increased (as can be seen from Fig. 1) without the development 
of cracks. Fig. 2 shows a t.st at the works of the Atlas Stone Co., Ltd., on a 
bridge beam 50 ft. long: Fig. 3 shows a test at the works of Anglian Building 
Products, Ltd., on an eaves beam 40 ft. long used in a roof at Bury St. Edmunds ; 
this beam carries a central concentrated load from a roof beam 78 ft. long. In 





all these pre-tensioned beams the load corresponded to a tensile stress of 750 lb. 
to 800 Ib. per square inch in the concrete. The permissible tensile stress under 
working load for highway bridges designed as partially prestressed was at first 
550 lb. per square inch, which was later increased to 650 lb. per square inch after 
successful fatigue tests in 1952. For roof beams, in which no repetition of loading 
occurs as with bridges, 750 lb. per square inch has been allowed. 

Routine loadings have been applied successfully also to precast beams with 
post-tensioned cables. In these cases the test load was reduced to a value 
corresponding to a tensile stress of 650 lb. per square inch in the concrete, since 
post-tensioned cables are more concentrated and are farther away from the tensile 
zone ; as a result, cracks may occur at a slightly lower stress. 

Fig. 4 shows the testing of beams for the Victoria Station roof, Sheffield, 
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described in the January, 1954, number of this journal. The load corresponded 
to a tensile stress in the concrete of 650 lb. per square inch, which equals the 
stress at the permissible working load. Fig. 5 shows the loading of a beam 102 ft. 
long for a loco. shed at Ipswich, for which the same stress of 650 lb. per square 
inch for the routine tests and permissible working load applied. 

Cracks developed only in a very few instances out of the hundreds of tests 
made since 1949, and there was always a special cause for them which was noted 
and avoided in subsequent manufacture. Such causes were, for example, the 
occurrence of shrinkage cracks before “‘ transfer,’’ tensioning of the steel (in error) 
to a lower stress than that specified, and the use of aggregates containing a small 
proportion of chalk with consequently reduced tensile strength. These routine 
tests are considered to be essential for ascertaining the efficiency of the products. 
Moreover, they have proved that it is possible to apply partial prestressing, with 
its greater economy and increased resilience, as practised by the Eastern Region, 
British Railways, and still ensure freedom from cracks. 

The author expresses his gratitude to Mr. J. I. Campbell, Civil Engineer, 
Eastern Region, British Railways, for permission to report on these tests. 


Railway Goods Shed with Prestressed Beams. 


THE goods shed illustrated is at Bury St. cranes. The work was designed by the 
Edmunds, and is 200 ft. long by 78 ft staff of the Civil Engineer, Eastern 
wide. The columns are of in-situ rein- Region, British Railways. Mr. Charles 
forced concrete and the beams are of RK. Price was the main contractor, and 
prestressed concrete cast on the site and Anglian Building Products, Ltd., were 
hoisted into position by two railway sub-contractors for the prestressed work 
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A Circular Diagram for the Design 
of Beams. 


WE have received from Mr. J]. S. Savona, 
A.M.1.Struct.E., the following description 
of a graphical method of determining the 
depth of a beam subjected to a known 
bending moment and of calculating the 
stresses in a singly-reinforced beam. 
The diagrams are related to the foliow- 
ing equations in which M is the bending 
moment, 6 the breadth of the beam, 
d the effective depth of the beam, c the 
allowable compressive stress in the con- 
crete, a, the ratio of the lever arm to the 
effective depth, and m, the ratio of the 
distance between the top of the beam and 
the neutral axis to the effective depth 





Fig. 1. 


M ayn 2 
If a = 
- and « = . 
bcd ayn, 


M d 


then ’ 
bcd a 


To construct a diagram (Fig. 1), draw 
a horizontal line AB so that, to a suitable 
scale, BA = a; extend BA beyond A to 
C, making AC 


to the same scale. 


M 
be 
Bisect BC at O and, with centre O and 


radius OB or OC, drawa circle. Through 
A draw PAP” perpendicular to BC to 
meet the circle at P and at P’, then 
AP = AP’ = d, that is the required depth 
of beam. 
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A geometrical proof of the construction 
is as follows. 


AC : AP’ AP: a, 


but as AC , and « 


be 


M.ap’ — AP: 
be a 


iy 


M F F 2 
be * , ayn, 


AP AP’=d 


In Figs. 3 and 4 values of « are given 
for values of m, and mp respectively, 


Or, as 


then 


+ 





18 in, 





where m is the modular ratio and p is the 
area of reinforcement expressed as a per- 
centage of bd (the effective area of the 
beam). 


Examples. 


(I) Determine the effective depth of 
a slab to resist a bending moment of 
72,000 in.-lb. if the allowable stresses 
are 750 lb. per square inch in the con- 
crete and 27,000 lb. per square inch in 
the steel. m 20 


m 
then 2, 
(m 
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DIAGRAM FOR THE DESIGN OF BEAMS. 





From Fig. 1, « = 6-32 and 


M 72,000 


be 12 X 750 

Draw a horizontal line BA (Fig. 2) so 
that its length, to some convenient scale, 
is 6-32 units (= «). Produce BA beyond 


A to C, = = a length of 


be 

8 units. Bisect BC at O and, with the 
centre at O, describe a circle through 
OB and OC. Through A draw PAP’ per- 
pendicular to BC; then PA PA=d 

712 in. to the same scale 

With the previously-determined value 
of « the value of mp is obtained from 
Fig. 2; thus mp = o-1 and p = 0°005, 
and the area of reinforcement = At 
= p.b.d = 0-005 X 12 7°12 0°4272 
sq. in. per foot. 

(II). A beam 12 in. wide and with an 
effective depth of 1 ft. 6 in. is reinforced 
with two {-in. bars. Calculate the 
stresses in the concrete and the steel if 
m is 18 and M is 240,000 in.-lb. 

With A; 1-206 sq. in., b in., 
d = 18 in., Pp = 0°00558; with m = 18, 


making AC = 








Therefore, from 


mp - 


a 


0-1005. 
6-3. 

Draw AB horizontally (Fig. 5), and 
equal in scale to 63 units ( a). 
Through A draw PAP’ perpendicular to 
AB, making PA AP’ 18 in. to scale 
Join P to B, and B to P’; bisect PB 
or BP’, and let Q be the point of bisection 
of BP. Through Q draw QO perpen- 
dicular to BP to meet BA produced to 
the left of the diagram at O. With the 
centre at O and the radius OB, draw a 
circle to cut BO produced beyond O at 


C. Then AC 


Fig. 2. 


M ; 
; 50 units to scale. 
IC . 


M ; 
Therefore if be 50, M = 240,000 in.-lb. 
< 


and b 12 in.; then 
square inch. 

From Fig. 1, m, 

mc(I — n,) 


c= 


400 Ib. per 

0-358 and, as 

, t = 12,900 Ib. per square 
ny 

inch. 

If it is desired to use the diagrams for 
large members it is advisable to use units 
of ft.-lb. for the bending moments, feet 
for the cross-sectional dimensions, and Ib. 
per square foot for the stresses. 
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A STADIUM IN HUNGARY. 


A Stadium in Hungary. 


THE People’s Stadium (Figs. 1 and 2) in 
Budapest was completed last year. It 
covers an area of about 67 acres and is 
surrounded by an earth bank rising to a 
height of about 30 ft. which provides 
standing room for 25,000 people and 
22,000 seats. There are also 25,000 
seats on raised stands built of reinforced 


beams, spanning between the staircase 
enclosures. Provision is made for eight 
more staircases and for an eight-story 
office building above the cloakroom 
building. 

All the beams and seats were precast 
on the site. The seats and steps on the 
earth bank are supported on reinforced 


5 * 


wae 


Fig. 2.—View of the Stands. 


concrete. On one side are cloakrooms, 
dressing rooms and other rooms. A 
road 150 ft. wide leads from the stadium 
to an underground railway station. 
There is a water pool 550 ft. long by 
30 ft. wide on each side of the road. 
The stand is 48 ft. high, mainly of 
framed construction, divided by 18 stair- 
case enclosures. The seats are on ter- 
races, supported by reinforced concrete 
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concrete piles. The seats (Figs. 3 and*4) 
are L-shape, and covered with wooden 
slats. The seats are sloped so that rain- 
water is directed to a drain which extends 
around the stadium 

There are two staircases in each 
enclosure leading to the seats. Fig. 5 
is a cross section through an enclosure 
The foundation of an enclosure is just 
above the level of the ground-water level 
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Fig. 4.—The Seats. 


Fig. 6.—Walls of Hollow Blocks. 














r 


a: 








Fig. 5.—Cross Section through Enclosure. 
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Fig. 7. 


and comprises concrete slabs about 8 ft 
wide. These are connected to 
walls designed to resist wind 
The walls of the enclosures are 
concrete to ground level, above 
they are of .wollow concrete blocks 
(Fig. 6), the cavities of some of the 
blocks being filled with concrete and 
reinforced. The walls are 150 ft. long 
and 108 ft. high. 

The beams carrying the seats are 
designed as continuous beams with hinges 
a short distance from each support 
(Fig. 3) [hey are tee-shaped, and the 


slabs 
forces. 
in-situ 

which 


Roof used as Movable Working 
Platform. 
THE steel roof, weighing 110 tons, of the 
building shown in the illustration was 
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A STADIUM IN HUNGARY. 


Cross Section through Terrace for Standing Spectators. 


thickness of flanges varies from 6 in. to 
8 in. according to the span. The average 
depth of a beam is 2 ft. 8 in.; they are 
in lengths of 27 ft. to 40 ft. and weigh 
from 3 tons to6tonseach. Ribs between 
the beams prevent lateral movement at 
the hinges. 

The upper gallery between the stair- 
cases is supported by two main beams, 
35 ft. long, carrying transverse beams 
which are arranged radially from the 
centre of the arena. A cross section of 
the terrace for standing spectators is given 
in Fig. 7 


used as a working platform and gradually 


raised as construction proceeded. Sliding 
shutters were used and 2600 cu. ft. of 
concrete were cast in nine days. The 
building, 90 ft. high, is at Persberg, 
Sweden, and the contractors were the 
Siab Co. 


A Large Tower Crane. 


A TALL tower crane has been imported 
from France by Messrs. Wates, Ltd., for 
use in the construction of blocks of eleven- 
story flats at Wandsworth, London. The 
crane is 300 ft. high at its fullest extent, 
and the radius of the jib is 78 ft. through 
a complete circle. Its lifting capacity is 
3 tons at 23 ft., reducing to 15 cwt. at the 
end of the jib. The lifting speed for light 
loads is 200 ft. per minute. Movement of 
the crane is by three electric motors. 
The crane travels on a track of 12 ft 
gauge. 
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Book Reviews. 


‘. Field Testing of Concrete."" By Sven Thaulow. 
(Oslo: Norsk Cementforening. 1952. Price not 
stated.) 

Tus is an abridgement in the English 
language of a book by the author in the 
Norwegian language in which he des- 
cribes the equipment and tests necessary 
for making good quality concrete. The 
equipment required comprises a set of 
standard sieves, a scale weighing up to 
20 kg., a cylindrical container with a 
capacity of 1o litres, a slump cone, a 
plate of transparent material Io in. 
square, a §{-in. rod of stainless steel 
24 in. long, a small shovel, a hand- 
operated “‘ drop-table’’ with an auto- 
matic counter for the number of blows 
given to the concrete, cylindrical steel 
moulds 6 in. by 12 in. and 4 in. by 8 in. 
and a_ portable compression-testing 
machine of t1oo-tons capacity. The 
object of the book is to describe simple 
and strong apparatus suitable for use on 
a site together with the tests which the 
author considers to be commonly neces- 
sary. riefly these tests are to deter- 
mine the grading and moisture content 
of the aggregates, the consistency, unit 
weight and composition of fresh concrete, 
and the compressive strength, weight, and 
water absorption of hardened concrete. 

** Bautechnik-Archiv."" Heft. 9. (Berlin: 

Ernst & Sohn. 1935. Price 14.50 D.M.) 

Tuts book contains the following essays. 

(1) ‘Tests on the stability of retaining 

walls subjected to earth pressure and 

stiffened by horizontal friction-slabs ’’, 
by Heinz Muhs. The tests show that 
effective anchorage may be obtained by 
horizontal friction-slabs for walls without 
surcharge designed in accordance with 

Coulomb’s theory even if the slab is in 

the wedge formed by the natural slope 

and plane of rupture of the material. 

(2) ‘‘ The behaviour of piled foundations 

subjected to horizontal vibration’’, by 

Giinther Brandes. In these tests horizontal 

dynamic forces were produced by vibrat- 

ing machines and, even when the oscilla- 
tion was constant and the soil poor, the 
piles vibrated freely to a limited depth 
only. The resistance to vibration of 
vertical piles was not appreciably less 
than that of inclined piles. To deter- 
mine numerically the elastic yield of piles 
transversely to their axes it is suggested 


Wilhelm 


164 


that they be considered as beams sup- 
ported on an elastic bed with free and 
unsupported heads. (3) “‘ Artificial freez- 
ing of ground during construction of 
foundations ’’, by W. Sichardt and P. 
Chardabellas. Deals with the freezing of 
soil as an alternative to the use of coffer- 
dams or caissons in water-bearing strata. 
The physical properties of the soil are 
discussed, including the penetration of 
frost into adjacent soil. Data are given 
on refrigeration capacities and plant 
required. 


“* Steel Reinforcement : Cutting, Bending and Fixing.’* 
By L. A. Disney. 78 pages. 100 illustrations. (London: 


Concrete Publications, Ltd. 1954. Price 6s.) 


Tuts book is intended for draughtsmen 
and detailers in preparing bending 
schedules for steel reinforcement, and also 
for builders and men on the site engaged 
in cutting, bending, and fixing steel in 
reinforced concrete structures. The office 
work is dealt with in information on 
ordering the steel, and examples of 
detailed drawings and bending schedules 
with notes on their preparation. For the 
man on the site there are full explana- 
tions of how to read working drawings, 
and chapters oa practical methods of cut- 
ting, bending, and fixing the steel. An 
introductory chapter explains the proper- 
ties of reinforced concrete, and should 
help to improve workmanship by giving 
the steel fixer a knowledge of the reasons 
why the drawings should be followed 
exactly. 


“ Beitrag zur Berechnung kreuzweise gespannter 
Fahrbahnplatten im Stahibruckenbau.” By 
Gerhard Fischer. (Berlin : 
1952. Price to D.M. 

IssuED on behalf of the German Steel 
Union, this booklet gives a method of 
calculation for slabs supported on four 
edges applicable to steel bridges. In- 
stead of using the general solution of 
Navier’s and Fourier’s double series, the 
method employs a simple series resulting 
in a solution requiring much less arith- 
metic. For continuous slabs use is made 
of a method due to Bleich, and tables are 
provided giving values of the functions in 
the formule. The study includes two 
examples which do not, however, appear 
to be directly applicable to reinforced 
concrete design. 


Wilhelm Ernst & Sohn. 
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LARGE-DIAMETER PILES. 


Large-diameter Piles. 


WE have received the following from 
Mr. L. E. Hunter, M.Sc., A.M.I.C.E. 

A method of constructing foundations 
has been developed in France in which 
soil is removed by a grab from large- 
diameter tubes which are later filled with 
concrete, generally reinforced, and then 
generally withdrawn. This method is of 
value in very hard soil or boulders, or 
where the depth required is such that 
piling or open-well work would be un- 
economical or impossible. Also if heavy 
concentrated loads have to be supported 
and a piled foundation of the usual kind 
is impracticable, a large pile of 4 ft. to 
5 ft. diameter reduces the difficulties of 
supporting such loads. The method, 
known as the Benoto system, comprises 
patented hammer-grabs worked by a 
winch and operating inside a tube with 
a diameter of from 3 ft. to 5 ft. As the 
soil is excavated by the grab the tube 
sinks into the earth, movement being 
aided by a reciprocating arm fixed to the 
tube. 

The hammer-grabs consist of a cylin- 
drical barrel containing the mechanism 
for operating the grabs. Various kinds 





Fig. 1.—The Hammer Grab. 
May, 1954. 


Fig. 2.—-Trepan used for very Hard 


Fig. 3.—General Arrangement. 


of heads may be used for different strata 
and they are easily detachable. The 
usual type of head has a cylindrical upper 
section attached to the barrel, and the 
grabs have four leaves which can be 
opened or closed by the mechanism in the 
barrel which is operated from the cab of 
the winch. The hammer-grabs are used 
to break the rock or soil, and by closing 
the head the spoil is retained when the grab 
is lifted to the surface. For hard or soft 
subsoil or rock such as sandstone the same 
head is used for breaking and lifting the 
material. The head for normal work is 
shown in Fig.1. For harder material the 
head is provided with a sharper point and 
for very hard material a very heavy blunt 
head or a sharp-pointed tool up to 3 tons 
in weight is used to break the rock and is 
then replaced with the normal grab which 
picks up the spoil. 

In the case of foundations in deep water 
a large-diameter tube enables the bottom 
to be inspected, and in a 5-ft. tube hand 
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work is possible. The presence of water 
in the tube cushions the impact of the 
hammer and the weight of the hammer is 
reduced due to buoyancy; these two 
effects may seriously reduce the efficiency 
of the machine. For these conditions the 
head used has radial vanes connected to 
a circumferential guide-ring which allows 
water to flow through the vanes (Fig. 2) ; 
this head has a sharp point to break the 
rock. After sufficient rock is broken a 
normal grab is used to lift the material. 
If the boulders are spherical and tend to 
slip out of the jaws of the grab when they 
are being lifted, teeth may be fitted to the 
quadrants to increase their gripping 
power. 

The reciprocating arm which assists the 
sinking of the tube is worked from a ram 
which is usually situated alongside the 
winch. The arm is fixed to the top of the 
tube, and as the tube sinks into the 
ground the arm falls with it. When a 
new length of tube is fixed to the previous 
portion the arm is attached to the top of 
the new length of tube. Generally the 
tubes are connected together in lengths 


Fig. 4.—-Arrangement of Plant. 


Fig. 5.—-Grab with Teeth for Picking 
up Round Stones. 
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Fig. 6.—Hole ready for Sealing with 
Grouted Concrete. 


of ro ft. to 13 ft. by welding the ends both 
inside and outside. The tubes are usually 
of mild steel about o-4 in. thick. The 
grab is suspended from a tripod which can 
be adjusted for position and height 
Figs. 3 and 4 show typical arrangements 
of the plant. Where the depth of boring 
is such that the tube cannot be removed 
due to friction of the subsoil, a new tube 
is required for each hole 

After the hole has been dug the fein- 
forcement is placed. If the hole is of 
considerable depth the bars can be formed 
into a cage and lowered into the tube 
Each length is welded to the next, the 
bars being clamped at ground level until 
the welding has been completed. The 
cage is then lowered and further sections 
are added until the reinforcement extends 
from top to bottom. In this manner 
reinforcement may be placed in holes up 
to 300 ft. deep. Spacers can be used to 
ensure that the bars are properly placed 
and that the required cover is obtained 

The tube is concreted in the usual 
manner unless considerable water is en- 
countered, when the water has to be sealed 
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off while the steel tube is in position. To 
do this the bottom of the bore is filled 
with coarse aggregate which is grouted by 
a tube which penetrates to the bottom. 

Where extremely hard rock has to be 
cut or where large boulders have to be 
removed, the heaviest hammer-grab may 
not break the material. In such cases 
explosives can be placed centrally in the 
bottom of the hole or around all or part 
of the perimeter of the tube. The former 
method usually requires about 1 Ib. of 
explosive and when water is encountered 
in considerable depth the tube is fre- 
quently damaged. With smaller charges 
placed around the periphery the danger 
of the tube being damaged is lessened. 
After the charges are exploded the debris 
is removed by grabbing. 

In marine work the tube is guided in 
position by braces from temporary trestles 
and the equipment is supported on a stag- 
ing. On land where the area of the bot- 
tom of the pile is to be increased to reduce 
the bearing pressure the tube is lifted and 
the lower part of the hole enlarged by 
hand. 

This method of construction is par- 
ticularly suitable when the loads are very 
heavy as in the case of multiple-story 
buildings, where ore pile may have to 
support up to 600 tons. In the case of 
the flats at Marseilles,* designed by M. le 
Corbusier, the load of 2,000 tons per pier 


* See this journal for September, 1953 
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wa 


Alternative 


Sectionrs, 


Fig. 8. 


is supported by three 5-ft. diameter piles 
The building is supported on marl at a 
depth of 40 ft. To increase their bearing 
capacity the piles were enlarged at the 
bottom by hand for a depth of about 8 ft. 
It is claimed that the average time re- 
quired for boring for each of the 108 piles 
was fifteen hours. Generally, however, 
the loads to be supported are less than 
this and a tube smaller than 5 ft. diameter 
may be used for loads up to 400 tons. 
At Stockholm the method is being used 
for the foundations of the Séder bridge 
over the Maeler lake. First it was neces- 
sary to stop movement of the bank of the 
lake, and this was done by tipping at the 
front of the bank 250,000 tons of stone 
through which were then driven caissons 
to glacial gravel to increase the shearing 
resistance of the stone embankment. The 
level of the top of the stone embankment 
is about 33 ft. below water level. In this 
case the tubes were 5 ft. diameter and 
were not withdrawn. Each hole was 
about 100 ft. deep and boring was difficult 
due to the presence of granite boulders 
and a sloping strata of solid granite. 
Explosives were used and about three 
weeks were required to excavate each 
hole. Three or four charges, each weigh- 
ing about ;5 lb., were placed around the 
circumference of the bottom of the tube, 
and before they were exploded the tube 
was lifted about 5 ft. The grabs were 
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fitted with teeth (Fig. 5) in order to pick 
up the round stones which slipped out of 
the jaws ofthe normal grab. Fig. 6 shows 
the equipment in position. There was 
always 66 ft. to 1oo ft. of water present 
in the holes, depending on their depth, 
and the bottom was sealed in the manner 
previously described. 

The use of one large-diameter pile for 
several smaller piles decreases very con- 
siderably the area of the pile cap and 
accordingly simplifies the arrangement of 
ground beams. 

For jetties where a foundation is desired 
in rock, sufficient depth must be pro- 
vided to afford resistance against lateral 
forces, and for soft rock this will probably 
vary from 3 ft. to 6 ft. The vertical 
forces are not usually great, and a hole 
5 ft. diameter will probably be sufficient 
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in most cases. The tubes may be used as 
shutters and concreted to the level of the 
deck beams, which are connected to the 
reinforcement of the piles (Fig. 7). An 
alternative is to place precast columns in 
the holes while the tube is in position. 
The columns are grouted in the holes and, 
should raking members be required, can 
be pulled into position after the tubes have 
been removed (Fig. 8). The columns may 
also be prestressed to resist uplift. 

The method has also been used for the 
excavation of deep shafts, and one such 
shaft more than 300 ft. deep has been dug 
in this country in the Midlands. 

The writer acknowledges the assistance 
given in the preparation of this article 
by Benoto, of Paris, Messrs. Braithwaite 
& Co., Ltd., and the Stockholm Harbour 
Board. 


Foundation for a Sphere. 


Tue construction of the foundation of a 
sphere of 225 ft. diameter to contain an 
atomic reactor is described in ‘ Engin- 
eering News-Record "’ for February, 1954. 
The sphere is built of steel 1 in. thick 
and weighs 3850 tons. It was supported 
over the excavation by 26 steel columns 
at its equator so that there was sufficient 
space under it to allow for inspection of 
the welds by means of X-rays and to 
ensure, by means of compressed air, that 
the joints were air-tight. 

In order to avoid excessive stresses in 
the steel sphere, as the concrete was 
placed under the bottom crushed stone (A) 
was placed inside as shown in the illus- 
tration. The concrete under the sphere 
is 3 ft. thick, and the work was done by 
placing a layer of stone 3 ft. thick inside 
on one day and 3 ft. of concrete under- 
neath the next day until both materials 
reached ground-level, which is 38 ft. 
above the bottom of the sphere. A total 
of 3900 cu. yd. of concrete and 28,000 
tons of crushed stone were used. At 
ground level the sphere has a diameter 
of 179 ft. The concrete was placed 
through a chute arranged to travel 
around the sphere at ground-level. The 


crushed stone inside the sphere, which is 
of 1-in. maximum size and was com- 
pacted to a relative density of 95 per 
cent., is covered with a concrete slab to 
form a floor. The work was done by 
the Rust Engineering Company, of Pitts- 
burgh, for the U.S. Atomic Energy 
Commission. 
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A PRESTRESSED BRIDGE 


IN NORTH DEVON, 


A Prestressed Bridge in North Devon. 


COMPOSITE PRECAST AND IN-SITU 


One of the first bridges to be rebuilt in 
Devon after the floods of August, 1952, is 
the Martinhoe bridge, over the 
Heddon at Hunters’ Inn, which 
completed in December last. The 
bridge (Fig. 1) has a span of 40 ft. and 
is at an angle of 57 deg. to the river 
It is designed to carry the Ministry of 
Transport’s standard highway load with 
a small depth of construction to allow for 
a rise in the level of the river without 


river 
was 
new 


Fig. 2. 
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having to raise the level of the road and 
bridge. The site precluded the use of 
full-length precast beams, and 
trough-shaped members cast in short 
lengths were used. These were placed 
end to end on tubular scaffolding and 
prestressed to form beams spanning the 
river. The prestressing cables are kept 
in position by concrete diaphragms at 
intervals along the trough, and are 


hollow 


anchored in solid precast blocks at the 


Tensioning the Main Cables. 





A PRESTRESSED BRIDGE 


ends of the beams. The hollow troughs 
were placed side by side to form the 
soffit of a slab (Fig. 2), and the bridge 
was completed by placing concrete in the 
troughs. The in-situ concrete was then 
vibrated to ensure bond with the pre- 
stressing cables. 

Each row of troughs contains three 
cables, two of which are unsheathed and 
one encased in plastic sheathing. The 
unsheathed cables were tensioned before 
the in-situ concrete was placed and the 
sheathed cable was tensioned three days 
after concreting. Transverse prestressing 
was carried out by placing sheathed cables 
on top of the troughs before the slab was 
concreted. Special facing members were 
used to conceal the transverse anchor- 
cones and to carry the timber parapet. 

The work was carried out in November 
and December, 1952, by six men who 


A Vehicle for 


Tue illustration shows a vehicle used in 
Germany for transporting loose cement. 
The tank, which is inclined towards the 
rear to assist in the discharging of the 
cement, is carried onatrailer. Inside the 
tank is a Polysius airslide formed by 
porous slabs made with a mixture of burnt 
silicates or clay. As the tank is cylindri- 
cal in cross section and the slabs are flat 
there is a small space between the bottom 
of the slabs and the tank in which any 
moisture which may be present in the 
tank will collect. Compressed air is sup- 


IN NORTH DEVON. 


(CONCRETE 
completed the deck in the equivalent of 
three weeks’ working time. The cost of 
the completed deck, excluding the parapet 
and the surfacing, was 35s. per square 
foot. 

The bridge was built for the Devon 
County Council, whose Surveyor is Mr. 
R. B. Carnegie, C.B.E. The consulting 
engineer for the contractors was Mr. 
E. W. H. Gifford, B.Sc., A.M.1.C.E.; the 
contractors were Messrs. J. J. Udall’s 
Building Co., Ltd. 

The bridge is prestressed by the Freys- 
sinet system and the precast troughs, 
known as the “ Udall Beam System ”’ 
were made by the Liverpool Artificial 
Stone Co., Ltd 

The stone-faced plain concrete abut- 
ments and the timber parapet fence were 
designed and constructed by the Devon 
County Council 





Loose Cement. 


plied by a compressor driven by the 
engine of the towing vehicle, and the 
pressure is sufficient to eject the loose 
cement upwards to a tall silo. It is 
claimed that 13 tons of cement may be 
discharged in 8 to 15 minutes. 

The tank may be divided into separate 
compartments so that several sites may 
be supplied by the same vehicle. The 
manufacturers (Haller G.m.b.H.) supply 
the vehicles with capacities of 12, 18, and 
20 tons and a vehicle with a larger engine 
is available with a capacity of 25 tons. 


A Container for Loose Cement. 


May, 1954. 
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PRECAST CONCRETE IN SCHOOL BUILDINGS. 


Precast Concrete in School 
Buildings. 


THE school shown in Fig. 1 consists of a 
light steel frame supporting precast con- 
crete floor slabs and to which precast con- 
crete wall slabs are connected. The com- 
ponents conform to a module of 3 ft. 4 in. 
The school shown in Fig. 2, for which the 
components are based on a module of 
8 ft. 3 in., also consists of a light steel 
frame and precast floors and walls, but in 
this case the roof is of precast concrete 
slabs. The steel frames and the precast 
slabs are made by Messrs. Hills (West 
Bromwich), Ltd., and the method, which 
is suitable for other types of buildings, has 
been used in the construction of more than 
300 schools. 

THE LARGER SLABS.—The shapes of the 
slabs used for the module of 8 ft. 3 in. are 


Fig. 1. 


Fig. 2.—A School at Denmark Hill, 
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-A School 


shown in Fig. 3. The roof slabs are 
8 ft. 24 in. long by 1 ft. 3§ in. wide and 
weigh 270 lb. each. They are an inverted 
channel-shape in cross section, the depth 
of the ribs being 4 in. and of the top { in 
The top is stiffened by transverse ribs at 
the ends and by three transverse inter 
mediate ribs; at the bottom of all the 
transverse ribs are timber strips to which 
battens and plaster boards are fixed after 
erection of the slabs. The ribs are rein- 
forced with mild steel bars and the slab 
with wire mesh. 

The floor slabs have the same overall 
dimensions as the roof slabs but the ribs 
are 5 in. deep and the top 1} in. thick. 
Usually the transverse ribs do not con- 
tain timber strips, but they can be 


at Wokingham. 


London. 





PRECAST CONCRETE IN SCHOOL BUILDINGS. 


provided if required. Each slab weighs 
350 lb. The reinforcement comprises 
mild steel bars in the ribs and wire mesh 
in the top. 

The wall slabs are 8 ft. 2% in. by 1 ft. 3 
in. and weigh 200 ib. A rib 1} in. wide by 
2} in. deep is formed around the edges and 
the central part is 1} in. thick and stif- 
fened by two transverse ribs. The slabs 
are reinforced with mild steel bars. They 
are laid with the longer dimensions hori- 
zontal; in the lower ribs a triangular 
groove is formed and in the upper rib 
there is a triangular tongue, so that the 
tongue of a lower slab keys in the groove 
in the slab above. The vertical edges 
have a semi-circular groove formed in 
them to act asa water-stop. Inthe upper 
rib of a slab as fixed there are rustproof 
ferrules, about 4 in. from each end, into 
which are fitted bolts which in turn are 
fixed by galvanised pressed-steel clips to 
the stanchions of the frame. 

Ihe wall, roof and floor slabs are of 
1: 14:3 concrete with gravel aggregate 
The concrete has a crushing strength at 
28 days of at least 4,500 Ib. per square 
inch. 

The stanchions are at 8 ft. 3 in. centres, 
and, by means of the nut on the bolt fit- 
ting in the ferrule, the slabs are brought 
tightly against a packing of bituminous 
material and a sealing compound applied 
to the outer vertical face of a stanchion 
(Fig. 3). Open vertical joints are pre 
ferred to allow for expansion of buildings 
over 60 ft. long. In shorter buildings the 
vertical joints may be filled. The hori- 
zontal joints are 2 in. wide and are filled 
with mortar. The vertical joints are 
often left open, the entry of moisture 
being prevented by the damp-proof 
course behind. 

The plinth of a wall is formed by pre- 
cast members 2 ft. 8} in. long by 5# in. by 
4 in. The wall consists of an outer leaf 
of slabs, an air-space 1} in. wide, and an 
inner leaf of lightweight blocks of any 
suitable material. The external faces 
of the slabs have a white or coloured 
exposed-aggregate finish. The facing- 
mixture is placed integrally with the slab. 

THE SMALLER SLaBs.—For buildings 
designed on a module of 3 ft. 4 in. the 
floor and wall components are shown in 
Fig. 4. The floor slabs are 3 ft. 3} in. 
long by 1 ft. 7 in. wide. They are 1} in. 
thick and stiffened by two longitudinal 
ribs 1} in. deep formed 24 in. from the 
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Components for Module 
of 8 ft. 3 in. 


longer edges. The slabs have a rough- 
ened top surface to key with the finish, 
and the edges are shaped as shown in 
Fig. 4. The ribs are reinforced with mild 
steel bars and the tops with wire mesh. 
The gravel concrete is a 1 : 1} : 3 mixture. 

The walls have a single leaf only of slabs 
3 ft. 3% in. long by 3} in. thick. The slabs 
for a top course are 1 ft. 7% in. wide and 
the slabs for intermediate and bottom 
courses are 1 ft. 11 in. wide (Fig. 4), 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 

EACH UNIT A COMPLETE ASSEMBLY 

NO LOOSE PARTS—LOW MAINTENANCE 


POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND C6O., LIMITED (Dept. S) 
210, Terminal House, Grosvenor Gardens, London, S.W.|! 
"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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MEMBRANE CURING 


Photograph by courtesy of Air Ministry. 


26-in. thick Concrete Runway Construction. Contractors: Messrs. John Laing & Son, Ltd. 


The contract illustrated above is one of many where “ Ritecure ” has proved 
its economical efficiency. The ease of application, drastic reduction of labour 
costs, and the assurance of complete curing, are only a few of the advantages 
gained by using “ Ritecure’’ Membrane Curing Material. ‘‘ Ritecure”’ is 
equally effective in hot or cold climates. One-coat application is sufficient. 
Covering down and/or wetting are eliminated. 


Over 11,000,000 sq. yds. of concrete 
cured in this country with “ Ritecure” 


For full details, write to: 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. 


TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. 


TELEPHONE: LEICESTER 20390 
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Fig. 4. 


The slabs have a concrete face 1} in. thick 
with upturned edges forming a recess 2 in. 
deep which is filled with concrete made 
with expanded-clay aggregate, or a wood- 
wool slab ; over the whole of the back of 
the slab is a sawdust-cement finish ~ in. 
thick. Rustproof fixing ferrules are cast 
in each slab near the corners. 

These slabs are fixed to a framework of 
2} in. by 2} in. bv } in. steel tees placed 
vertically at 3 ft. 4 in. centres and fastened 
to the steel frame. The method of 
attaching the slabs to the steel tees is 
shown in Fig. 4. The horizontal joints 
between the slabs are bedded at the back 
only with a 1:1:6 cement-lime-sand 





. 5.—Erecting Face Slabs. 
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SCHOOL BUILDINGS. 


Anchor ame 
on back Aluminium capping with 
jonelen,” ( olled cord seals 


Steal Tee 24x24 «4 
—_aled cord seals 
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Ne en Fixing clips 
Sede SCrewed fo ferrules 


Plaster \ cover moulding |r» nailed 
board lo limber ground 
behind plaster hoard 


PLAN SHOWING FIXING 


AT VERTICAL JOINTS. 


Components for Module of 3 ft. 4 in. 


mortar, all the face joints being left open 
At the intersections where four slabs 
abut are aluminium jointing pieces. 

MANUFACTURE OF SLABS.—The upper 
surfaces of floor and roof slabs are finished 
with a trowel as the moulds are pushed 
along the production lines. Wall slabs 
are filled with gravel concrete to within 
about } in. of the top, and as they pass 
along the line a white or coloured sand 
cement facing, to which a waterproofing 
compound has been added, is placed on 
top of the gravel concrete and the surface 
is levelled. The mortar is placed on the 
wet concrete from a small hopper, with a 
vibrator attached to it, which is clamped 
to the roller conveyor so that the mould 
may pass under the hopper. When the 
slab reaches the end of the conveyor, 
crushed spar or granite is sprinkled on the 
surface and rolled in 

In the manufacture of the smaller wall 
slabs a sawdust-cement layer § in. thick is 
spread on the bottom of the mould and a 
2-in. woodwool slab placed on top. The 
dense concrete is then placed to within 
} in. of the top of the mould and the fa 
ing mixture added as previously 
cribed. Fixing-ferrules and wooden nail- 
ing strips are placed in the moulds with 
the reinforcement. 

The erection of slabs of the 
is shown in Fig. 5. 

The architect of the school shown in 
Fig. 1 is Mr. S. Johnson-Marshall, Chief 
Architect of the Ministry of Education, in 
collaboration with Mr. Jj. T. Castle, 
County Architect of Berkshire. The 
architect of the school in Fig. 2 is Dr. J. I 
Martin, M.A., Architect of the London 
County Council. 
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RAILWAY BRIDGE WITH ARCH OF 300 FT. SPAN. 
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Railway Bridge with an Arch of 


300 ft. 


THE bridge (Fig. 1) over the river Fulda 
at Gunterhausen, Germany, replaces some 
of the arches of a masonry viaduct which 
were destroyed during the war. The un- 
damaged arches on each side of the new 
portion are retained. 

To enable the railway service to be 
maintained, the bridge was constructed 
in halves with a central longitudinal joint 











Span. 


longitudinal beams and on transverse 
beams at 14-ft. centres. 

The longitudinal beams on each side of 
the central transverse joint are about 
143 ft. long; each is a continuous beam 
on four intermediate supports. At the 
piers the beams are supported on rein- 
forced concrete rockers, and the inter- 
mediate supports are columns at about 


Q Z 
— “—— ta 


¢<S000- Q00 ™. 


Fig. 2.—Part Longitudinal Section. 


Each half comprises an arch with a span 
of about 300 ft. and a rise of about 60 ft 
The arches have a hollow rectangular 
cross section and are 13 ft. wide by 
depths varying from 6 ft. 6 in. at the 
crown to g ft. 9 in. at the springings. 
The sides are 1 ft. 6 in. thick and the top 
and bottom are 1 ft. 6 in. thick at the 
crown increasing to 2 it. near the spring- 
ings. The deck in each longitudinal half 
is 15 ft. 6 in. wide and is supported on two 


174 


28-ft. centres carried on the arches. At 
the junctions with the arches the columns 
are hinged ; the reinforcement for a hinge 
is shown in Fig. 4. The columns vary in 
size according to their height, the largest, 
at the springings, being about 3 ft. 3 in. 
square. A longitudinal section through 
the bridge and cross sections through one 
half of the deck and an arch are shown in 
Figs. 2 and 3 (the dimensions on these 
sections are in the metric system). On 
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STERNSON 


No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp 
By kind permission of Messrs. Butlins Ltd. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00. and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE: LEICESTER 20390 
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THE 


WINGET HTH 
WEIGH BATCHING 


HYDRAULICALLY OPERATED 
TILTING MIXER 


surpasses all previously accepted 
standards of mix quality, 
general performance 

and ease of control. 


Flat mixing angle and exclusive blade arrangements 
give fast mix of first quality concrete. 


Weigh-batching mechanism built into the mixer 
can be used or not as desired. 


High angle (65°) hopper, 15° better than B.S.S. 


Clean and quick discharge of mixed concrete with- 
out sticking. 


Effortless, single-lever hydraulic operation elimin- 
ates manual effort and fatigue. Absolutely fool- 
proof. 


Genuine accuracy of water control. 








CONCRETE PLANT SPECIALISTS 


WINGET LTD ROCHESTER 
KENT ENGLAND 


Tel : Strood 7276 (5 lines) Telegrams: Wingetism Rochester 
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Fig. 3.—(a) Cross Section of Deck and Part of Rib ; 
(b) Reinforcement of Rib. 
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Fig. 5.—Joint at the Crown of the Arches. 
a) Cross Section; (b+) Longitudinal 
Section. 
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Fig. 4.—Hinge between Column 
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FOUNDATIONS 


Fig. 6.—Foundation of Arch. 
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RAILWAY BRIDGE WITH ARCH OF 300 FT. SPAN. (CONCRETE) 


each side of the slab on each arch a kerb ends, and the maximum horizontal thrust 
is formed to retain ballast under the rail- is about 1524 tons from each arch. The 
way track; one kerb on each'slab also average crushing strength of the concrete 
forms a footpath about 4 ft. wide at 28 days was 6600 Ib. per square inch 
The arches, which are fixed at the abut- rhe bridge was designed by the German 
ments, were cast with a gap of about 2 ft. Railways and the contractors were Wayss 
at the crown, and ten hydraulic jacks, & Freytag, A.G 
each of 200 tons capacity, were inserted Abstracted from ‘‘ Beton-und Stahl 
in the gap in the positions marked 1 to 10 __betonbau,”’ February and March, 1953, by 
in Fig. 5. After the arches were com- L. J. Elgin, A.M.I.C.E 
pressed the shaded areas marked 1 in 
Fig. 5 were concreted to form short struts 
reinforced by loops projecting from each 
face of the joint and by helical binding 
After these struts had hardened the jacks 
were removed and the gaps concreted 
The abutments of in > taomees arches FABRIC 
were strengthened to support the new 
structure. The masonry piers were re- 
tained and new concrete foundations were 
built on both sides of each pier (Fig. 6) 
The two new parts are joined by pre- 
stressed beams which carry the pier, and HHH 
on one side form a bearing for the arches 
The bridge was designed to carry the 0 





























standard German railway loading. The OR 
arches were considered as fixed at the 
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ANALYSIS 


We specialise in the supply of s'ngle sieves and nests of sieves to B.S.410 
for hand or machine sieving of concrete aggregates, test sieve vibrators, 
and cement testing gauze which will meet all the requirements of the 


Contractor and Builder for proportioning aggregates and testing cement. 
Send for full details. 


ENDECOTTS (FILTERS) LTD. 


251 KINGSTON ROAD LONDON, S.W.19 
Telephone : LiBerty 8/2/-2. Telegrams : Endfilt, Wimble, London 
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The most adaptable System of . “i 
Suspended Hollow Concrete ey 
Floor and Roof Construction Ss 3 Beg! S 


for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing the 
original system of steel Telescopic 
Centers. 





Midland Associated Company & Licensees, 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED, 

St. Peter’s Road, NETHERTON, 

"Phone: Dudley 4315 











IMBER COURT + EAST MOLESEY «+ SURREY 
EMBerbrook 3300 (4 lines) 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum, 7s. 6d. Situations Vacant, 4d. a 
word : minimum, 10s. Other miscella- 
meous advertisements, 4d. a word: 10s. 
minimum. Box numberis.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATION VACANT. Consulting structural engineer, 
Westminster, requires senior designer-draughtsman with 
first-class experience in structural steelwork and reinforced 
concrete, for responsible position. High salary and good 
prospects for suitable applicant. Write in confidence, 
Stating age, qualifications, and full details of experience 
Box 4007, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 
SITUATION VACANT. Consulting structural engineer, 
Westminster, requires experienced reinforced concrete 
draughtsman-detailer. High salary and good prospects for 
suitable applicant. Write, stating age, qualifications, and 
full details of experience. Box 4006, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 
SITUATIONS VACANT. Several experienced reinforced 
concrete detailers required. Salary according to qualifica- 
tions and experience. Five-days’ week. Staff canteen. 
Apply “ Twistee.”’ Reinrorcement, Lrp., Alma Street, 
Smethwick, Staffs 
SITUATION VACANT. Consulting engineer, London, 
has vacancy for reinforced concrete draughtsman-detailer 
in Surrey office. High salary and good prospects for 
suitable applicant. Write in confidence, stating age and 
full details of experience, to Box 4024, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 
SITUATION VACANT. Qualified structural engineer 
experienced in reinforced concrete, preferably over 40 
years of age and single, required for senior assistant posi 
tion in Kenya. Write Box MR/172, c/o 95 Bishopsgate, 
London, E.C.2 
SITUATIONS VACANT Structural engineering. De 
signers and draughtsmen required immediately in civil 
engineering department of Tue Corres Co. (Great Britain 
Lrp., 140 Piccadilly, London, W.1, for colliery structures 
and bunkers. Must be experienced in reinforced concrete 
and/or structural steelwork and also able to take off quan 
tities. Pension scheme in operation. Write, giving age 
experience, and salary required. 
SITUATIONS VACANT. Consulting engineers have 
vacancies for qualified engineering assistants in their 
Nairobi office with experience in the design of reinforced 
concrete and steelwork structures, with site supervision 
A knowledge of surveying will be an advantage Varied 
projects with scope for initiative and opportunities for 
advancement. Candidates should be single, and between 
the ages of 24 and 32. Salary, leave facilities, and other 
terms of appointment in accordance with experience. Air 
passages for applicants from abroad will be paid. Applica 
tions, which should be made in writing, giving full par 
ticulars of age, education, qualifications, and experience 
with some recent references, should be addressed to 
Peter M. Amcorrs & Partners, P.O. Box 6505, Nairobi, 
Kenya 
SITUATIONS VACANT. Assistants required with ex 
perience of reinforced concrete design and detailing 
Five-days’ week. Lunch vouchers provided. Apply 
giving age, experience, and salary required to Joun F. 
Fargunmarson & Partners, Chartered Structural En- 
gineers, 34 Queen Anne Street, London, W.1 
SITUATIONS VACANT. Experienced reinforced con- 
crete detailers required for permanent design staff in Lon- 
don office. Salary according to experience. Five-days’ 
week. Apply Georce Wimpery & Co., Lrp. (W. F. G. 
Crozier), 27 Hammersmith Grove, London, W.6 
SITUATION VACANT. Fully-qualified and experienced 
contractor’s engineer for head office required immediately. 
Candidates must have extensive experience in program- 
ming and all kinds of false work, cofferdams, etc., for power 
stations. Apply in writing only, stating age, experience, 
and salary required, together with copies of any testi- 
monials, to Peter Linn & Co., Ltp., Romney House, 
Tufton Street, Westminster, S.W.1. 
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SITUATIONS VACANT. Company of reinforced concrete 
engineers and contractors have vacancies in their London 
office for experienced designers and designer-detailers 
Write, giving full particulars of age, education, and previous 
experience, to Box C.C.538, c/o 191 Gresham House, 
London, E.C.2 

SITUATION VACANT Estimator Srmon-CarRveEs, 
Ltp., have a vacancy at head office for an estimator to deal 
with general building work and civil engineering contracts 
Experience of quantities or ¢rawing-office work with build 

ing contractors is desirable, although a candidate with a 
suitable background would be given training. Working 
conditions are excellent 4 pension fund is in operation 
Apply in writing, quoting reference (PV.44), giving age and 
experience, to Staff and Training Division, Simon-Carves, 
Lrpv., Cheadle Heath, Stockport 

SITUATION VACANT Structural engineer required for 
research and development work in reinforced concrete con 

struction. Applicants must have university degree in civil 
engineering, or other recognised civil or structural engineer 

ing qualifications, and experience in structural testing, 
including use of strain gauges Progressive position either 
as career in laboratory or by later transfer to other depart 

ments of the Wimpey organisation. Write to Grorct 
Wimpey & Co., Lrp., Central Laboratory, Lancaster Road 

Southall, Middlesex 

SITUATIONS VACANT Consulting engineers, West 

rainster, have vacancies for experienced reinforced concrete 
designer-draughtsmen, salary {450-/650, and experienced 
reinforced concrete draughtsmen, salary £350-{500 Box 
4033, CONCRETE AND CONSTRUCTIONAL ENGINEERIN 14 
Dartmouth Street, London, S.W.1 

SITUATIONS VACANT Experienced assistants required 
in structural and building engineering office to prepare 
develop, and check schemes. Progressive posts and first 
class experience for graduates or similar sox 4034, Con 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, S.W.1 

SITUATIONS VACANT. Twistee: Reinrorcement Lrp., 
have vacancies for designers and detailers in their London 
office. Apply, stating experience and salary required, to 
43 Upper Grosvenor Street, London, W.1 

SITUATIONS VACANT Draughtsmen junior and 


senior, required by speciali n ced concrete and 


glass work Good knowle > of iilding drawing esser 
tial. Pension scheme in on Apply 

ticulars of age, experience, and salary requi 

4035, CONCRETE AND CONST IONAL ENGIN 
Dartmouth Street 

SITUATION VACANT Experienced technical re 
sentative required by lar 

crete products. First-cl 
including cast stone and patented concrete floor beams, 
essential. Applicants must possess personality and drive 
and be capable of making all necessary trade contacts 
Applications invited, in confidence, from representatives 
with the required qualifications, residing in the West Riding 
of Yorkshire, giving details of age, experience, sales record 
and salaries received, to Personnel Officer, Kincston Con 
CRETE Propucts, Lrp., Ryde Avenue, Huli 
SITUATION VACANT Civil or structur 

experience in testing, research, and development 

products for one year’s service in Burma 

age, experience, and salary required to | 

Chartered Civil Engineer, Amerden Priory 

Maidenhead, Berks 

SITUATIONS VACANT Experienced reinforced « 
crete detailers required by consulting engineers in their 
Sunbury office Apply, stating age, experience, and salary 
required, to J. H. Coomps & Partners, Thames Corne 
Sunbury-on-Thames 

SITUATION VACANT Consulting engineer, London, has 
vacancy for reinforced concrete designer-detailer in Surrey 
office. High salary and good prospects for suitable apph 
cant. Furnished flat available. Write in confidence, stat 
ing age, salary required, and full details of experience 
Box 4036, CONCRETE AND CONSTRUCTIONAL ENGINEERIN 
14 Dartmouth Street, London, S.W.1 

SITUATION VACANT Reinforced concrete designer is 
offered an opening for a position in the office of a consulting 
civil engineer The position is offered with a view to a 
junior partnership for the suitable applicant. - Box 4037, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 

SITUATIONS VACANT. Reinforced concrete detailers 
required for London office. Previous experience in similar 
capacity necessary. Attractive conditions of employment 
Apply in writing, giving brief particulars of education, 
experience, and age, and quoting L. 117, to BrarrHwarrr 
& Co. Encineers, Lrp., 14-16 Regent Street, London 
S.W.1 


pre 
ge company manutacturing cor 


a knowledge of such products, 


(Continued on page 178 
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A Cantilevered Shell Roof. 


THE shell roof shown in Fig. 3 is over the 
entrance to a house in Mexico City. It 
is a conoidal double canopy supported at 
the centres of its longer sides and canti- 
levering 16 ft. on both sides of the sup- 
ports. The shell was designed and built 
by Sr. Felix Candela, who described it 
in the Journal of the American Concrete 
Institute for March, 1953. 

The overall dimensions are about 40 ft. 
by 20 ft. with a thickness varying from 
4} in. at the centre to 1} in. at the shorter 
sides, which are curved upwards to form 
small ribs (Fig. 1). An approximate 
analysis of the stresses was made by 
assuming the surface to be formed by 
four hyperbolic paraboloids with vertical 
axes, A’B’CD, ABCD, A’F’DE, and 
AFDE. This requires the substitution 
of two straight lines CD, DE, for the 
curve. According to M. Aimond* a 
characteristic of these surfaces is that 
the stress at every point is constant for oe 
loads parallel to the vertical axes of the 
surfaces and uniformly distributed over 
their horizontal projection. The double 
curvature has also a high resistance to 











*‘* Etude Statique des Voiles Minces en 


Paraboloide Hyperbolique Travaillant sans ELEVATION 

Flexion,’’ by F. Aimond (Proceedings of the 

International Association for Bridge and Fig. 1. Dimensions of the Shell. 
Structural Engineering, 1936). 





Fig. 2.—Arrangement of Reinforcement. 
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A CANTILEVERED SHELL 


ROOF. 


Fig. 3.—A Conoidal Double-canopy Shell Roof. 


buckling. The central portion of the 
shell (about 8 ft. 3 in. wide) between the 
supports is designed as an arch and is 
reinforced near both the top and bottom. 
The remainder is reinforced with light 
steel mesh, extending over the whole slab 
at mid-depth, and with sixteen }-in. bars 
on top of the mesh and curved on plan 
as shown in Fig. 2. The architect is 
Sr. Raul Fernandez. 


MISCELLANEOUS ADVERTISEMENTS. 
(Continued from page xx.) 
FOR SALE. 
FOR SALE. Wire panels for disposal 
Mesh, 3” x 1” *". Cheap price. | 
Sox, Lrp., 


880 43° x 18” 
STEPHENS & 


ae 
Bath Street, London, E.C.1 


PRESTRESSING SYSTEM. 


LICENSEE WANTED. The Crom Corporation has avail 
able, for use in European countries and elsewhere, inven 
tions and designs for wire-wound prestressed concrete tanks, 
including equipment for placing tensioned wire. Full 
details from |]. Crom, 1525 N.W. roth Avenue, Gainesville, 
Fla., U.S.A 
FOR HIRE. 

FOR HIRE. Lattice steel erection masts (light and heavy) 
30 ft. to 150 ft. high, for immediate hire. Betiman’s, 
ferminal House, London, S.W.1. Telephone: Sloane 5259 
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Concrete is versatile. It can be used to give beauty and 


dignity to buildings of the most utilitarian kind. By its very 
nature, it can be moulded to produce structures 

having maximum floor areas with minimum 

obstructions. These qualities, dependent on the cement 
which forms its base, have made concrete a 


symbol of economy 


Suppliers of Blue Circle Portland Cement, “ Ferrocrete” , “ 417" Cement, Sulphate 
Resisting Cement, “ Snowcem™ Coment Pairt, Hydralime, ete. 





BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 
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